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AN ANALYSIS CF THE EXTENT TO WHICH AN UNGINEER IDENTIFIES 
BITMLZSZIF WITH MANAGEMENT AY’ VARIOUS STAGES OF ЭРЕР Т 
Major Professor: Ralph E. Balyeat; 140 pages, 8 tabies, 
h figures, 16 titles in the bibliography, 8 appendices. 

This study ivestigated the variability in certain 
attitudes expressed by non-supervisory engineers and students 
in engineering. The study is designed to determine just how 
an Snzineer and a student engineer identify themselves with 
management, How much is the student engineer management 
orientated in the universities throughout the United States? 
As a basis for comparison four stages were chosen to 
discover whether there might be any significant differences 
in opinions of groups at various stazes of maturity concernin 
self-identification with management. The stages are: (1) 
sophomore student engineer, (2) senior student engineer, (3) 
Bon-supervisory engineer with less than five years service; 
and (4) non-supervisory engineer with more than five years 
service. 

A nation-wide survey was selected to provide a more 
representative sample of all the non-supervisory engineers 
and engineering students. Thirty companies and universities, 
whose names are presented in Appendices E and F, pages 102 and 
104, agreed to cooperate with Purdue University on this project 
in response to letters of invitation, One thousand survey 


forms were sent to the universities, and 55.9 per cent were 
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returned. The number of survey forms sent to the companies 












totaled four hundred and sixty-seven, and 25.1 per cent 
were returned. 

An opinion survey and an independent management identi- 
fication scale were developed to measure a person's self- 
identification with management. 

The following findings are submitted: 

E. Sophomore students are found to have less identificatio 
with management than seniors; and non-supervisory engineers 
with five or more years of experience are found to have less 
identification with management than those with less than five 
vears experience. 

n. There was a decrease in identification for the non- 

supervisory engineers as compared with students which is 

significant at the five per cent level of? confidence. 

3. It was found that in our universities there was con- 
Siderable variability ,in the student's self-identification 
with management. 

ГЕ. Considerable variability in self-identification with 

management for the non-supervisory engineers existed within 
various companies. 

De That the more authority and contact with industrial 
workers the branch of engineering has, the greater the 
degree of self-identification with management for the 


engineer within that branch. 





Chapter I 


INTRODUCTION AND STATEMENT OF PROBLEN 


I. Background 


The graduate engineer of today steps into a strange 



















orsanization at a relativelv hish level. He has had no 


opportunity to understand, throush long association, the 

















methods and operations of the concern. Many of our graduate 
engineers have grown to be the key men in industry. Their 
influence predominates in almost all funetions of a modern 
industrial organization. ‘their technological understanding 
applies to the productive organization and to all levels of 
management, as well as to the directly technical pursuits in 
‚he department of engineering. 
It is vitally necessary that the engineer should consider 
his position in management. In many of our present corpora- 
tions we find a situation in which the owners do not manage 
and the managers do not own. The engineer must compete for 
the riecht to be in management. In order to do so, he must 
improve his shortcomings. Normally the engineer has consider- 
abie interest in technical perfection and the business man 
has a healthy appetite for profit. Both perform an important 
function, serving the peopie and keeping the technical per- 


fection under economical control. With the industry of today 
getting more and more technical in nature, it is obvious that 
an engineering background, although not a requisite for a 


top-management man, is an extremely valuable quality. 




















The engineer, whether he wants to or not, finds himself 
involved in assuming an executive role in many industrial 
organizations. This may not be apparent to the young engineer, 
but one out of every three (1) engineers becomes a manager or 
an executive. Advancing to the fields of management, the 
attitudes that the engineer brings with him will determine 
the policies to be followed by our industrial workers. If 
our source of competent managers with technical understanding 
and techniques of manufacturing are drawn so heavily from 
our engineers, why not indoctrinate and equip them in our 
universities and companies with the tools and attitudes of 
management? 

The non-supervisory engineer represents one of the most 
important groups in our industrial system. Psychologically, 
economically, and socially, their attitudes are important 
because they include the cornerstone of progress in the 
present-day world. The attitudes which will be retained 
by these non-supervisory engineers when they become executives 
or managers should be of great interest to their employers. 
If these attitudes are not cultivated by our universities 
and companies in a correct and direct manner, we may all 
face the impact of a radical and deliberate change from a 
system of free enterprise to that of a recognized form of 
unionism, 

For the past twenty years we have seen a steadily 


increasing number of our engineers seeking the advantages 
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of our unions. Why should they turn to unions? Is it because 
























our universities and companies have neglected them? 
In the past forty or fifty years we have seen a change 
in the status of the professional engineer from an independent 
consultant to a salaried person. Many of the engineers work 
as a member of a team in which there is individual application 
of engineerinz and сеш 1 1с skills aoplied to a specific 
project. The result is to blur the lines of distinction 
between the engineer and the technician. This in turn reflect 
a conviction that the engineer's status in industry relative 
to other groups has declined. ‘Thus the encineer has some- 
what reluctantiy turned to unionization. Just what will be 
the effect in twenty years from now when these same engineers 
who have turned to unions will be managers in our industrial 
organizations? Many other questions may be asked relative 
to the present situation. All of this discussion gives a 


background from which this project stems. 


11. The Problem 


This study will investigate the variability in certain 
attitudes expressed by non-supervisory engineers and students 


En 
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neineering. The study is designed to determine just how 
an engineer and a student engineer identify themseives with 
management. How much is the student engineer management 

orientated in the universities throughout the United States? 


Is this management orientation changed among the sroups at 








various stages? 























No one has experimentaily questioned the desirability 






















of tryinz to make non-supervisory engineers feel a part of 
management. But what are the consequence of the identifica- 
tion of non-supervisory engineers with management? How does 
management identification affect the non-supervisory engineer! 
effectiveness as a work group staff member? 

The training receivel in the various engineering 
curricula in any colleze may differ more than that received 
Eu the same curricula in other colleres. But does the 
atmosphere of a given type of colleze affect opinions suffi- 
ciently to cause a difference? What factors of background 
and experience do coilege engineering students associate 
with favorable attitudes toward self-identification with 
management? Thus the study of? sophomore and senior students 
in our engineering colleges is included in an attempt to 
prove or disprove the opinion that attitudes of university 
students toward the philosophy of industrial management 
vary extrenely from university to university. 

As a basis for comparison four stages were chosen to 
discover whether there might be any significant differences 
in opinions of the groups at, various stages of maturity concer 


ing self-identification with management. he stages are: 


1. sophomore student engineer 


2. senior student engineer 








3. less than five years engineering experience 


4. more than five years engineering experience 


In order to discover whether there might be any 
significant differences in opinions on self-identification 
with management between students of different types of 
colleges and universities, a comparison was made between 
them. A similar comparison of companies stratified to 
size was also made. The technique employed was an analysis 


of the mean of each group in testing null hypotheses. 


III. Attitude Defined 


The present definitions of attitudes are not all in 
agreement. Probably the most widely used and generally 
accepted definition of attitude is that proposed by 


Thurstone and Chave (2): 








The sum total of a man's inclinations and feelings, 
prejudice or bias, preconceived notions, ideas, fears, 
threats and convictions about any specific topic. 


Kantor (3) defines attitude as: 
An intellectual position taken with respect to things, 
persons, and conditions -- in more positive form one's 
attitudes constitute opinions and beliefs. 

Allport (4) definés attitude as: 

An attitude is a mental and neural state of readiness, 
organized through experience, exerting a directive 

influence upon the individual's response to all objects 
and situations with which it is related. 
In the present study the matter of definition of attitude 


is not considered to be of great importance. The definitions 























Chapter II 


DESCRIPTION OF THE GROUP AND SAMPLING 
I. Source of Subjects 


The nation-wide survey was selected to provide a more 
representative sample of all the non-supervisory engineers 
and engineering students. The elementary units are the non- 
supervisory engineers and engineering students. The entire 
group whose characteristics are to be estimated is the 
population. Thus the population consists of two different 
groups -- students of universities professing the desire 
to enter the fields of engineering, and non-supervisory 
engineers that are in the field, 

The students were limited to sophomores and seniors 
from IE and universities that have curricula for 
engineering education. The non-supervisory engineers in 
the field were limited to companies that had over one 


thousand personnel in their employ. 


11. Method of Sampling 


ln an effort to control sampling error the use of 
available resources was considered of primary importance. 
The sampling error is, of course, dependent upon the .pop- 
lation variance and to a limited extent upon the size of 


the population, but these factors are not controllable by 


the investigator if simple random sampling of elementary 
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units is used. An investigator is often able to effect 
increases in efficiency in sample design by utilizing 
available resources in the form of maps, lists, census 
information, and other information, One way of making 
effective use of available information is by stratification. 
There are a number of methods by which to obtain a strati- 
fied sample. 

otratification is used in the selection of colleges 
and universities. These colleges and universities are 
conveniently listed in the "The Journal of Engineering 
Education," vol. 44, No. 6, February, 1954. The United 
States is divided into fifteen sections, and the number of 
engineering educational institutes are listed in each 
section. To make use of this available information a 
stratified sample was selected. The method of selection 
was to have a total of twenty-five representative engineer- 
ing institutes picked randomly in the United States. 

This stratification was accomplisned by using pro- 
portions of the sections of the available institutes. Once 
the number in a section was determined, a random sample was 
obtained from engineering professors within these colleges. 
By insuring the desired representation of the major uni- 
versities and colleges, it is felt that greater precision 
can be accomplished in the sample estimates. 

The proportionate stratified sampling has still left 
the student engineer a chance to be included in the sample 


and the sample estimated is considered unbiased. 





The selection of the non-supervisory engineers in 
the field is considerably more difficult. A research in 
the literature of the designs, and results of some actual 
sample surveys conducted, revealed that one of the better 
techniques of sample surveying is being employed by the 
Bureau of the Census in its annual survey of manufacturers. 
Because of the inability to provide the necessary funds to 
obtain such a representative sample, a simple random sample 
technique was used before cluster and systematic sampling. 
Perhaps this technique can be justified when we consider 
the uncontrollable factors that make up the population of 
non-supervisory engineers. The graduated student will 
normally choose a job that will carry him to any of the 
sections that we have stratified. 

The difference in policies of individual companies 
throughout the United States would offer no advantages to ` 
this study of sectionizing by areas and making an analysis 
of comparable sections. Thus it was felt that a simple 
random sample of companies and corporations employing en- 
gineers should be obtained. The technique used was to 
enter Pool's directory (5) and randomly select fifty 
companies with the following criterion: the size of the 
company selected must be one thousand employees or more. 
It is felt that the cost would be too excessive to include 
companies of smaller size. Also, it was found that the 


smaller companies did not employ enough engineers to 
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warrant participation, It is realized that some amount of 
sampling bias enters in at this stage, because not every 
engineer will have the opportunity to be represented. The 
amount of sampling bias cannot readily be calculated, and 
all the results involving the engineer in the field will 
carry this bias, which may be either negligible or con- 
siderable. The economic use of funds has made it necessary 
to employ this criterion and limit the number of companies 
O fifty. 

From this simple random sampling of fifty companies 
a proportionate stratified sampling was used to give each 
unit in this population an equal chance of being included, 
The estimates from this proportionate stratified sampling, 
if the sampling is properly constructed, will be consistent 
and carry no biases. The companies were stratified by the 
number of employees employed within the company and by 
questionnaires sent to the companies for distribution, as 
in Table 1, page 11. 

It was predicted that 1,000 forms would be enough to 
print for this group because not all would participate in 
the questionnaire administration. It should be noted that 
cluster sampling was employed in this table. Cluster 
sampling normally carries with it a little larger sampling 


error than simple random sampling (6). 
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TABLE 1 
BASIC SAMPLING FRACTIONS BY ESTABLISHMENT SIZE 












Employment Number of Number of Total 
"in 1954 Companies surveys to number 
send required 


Em 
=== 


Ш 000 -- 5,000 12 10% 120 
Е 001 -- 10,000 14, 20 240 
ШІ 001 -- 25,000 14 LO 560 
25,001 or more 10 50 500 


TOtaleocs . 1,28 
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III. Cooperation of Universities and Companies 


oince the results of this survey can be used by the 





















industrial managers and universities it is felt that they 
are solely responsible for its application and solution to 
industrial relation problems, My first task was to involve 
top management of fifty randomly selected companies. In 
addition an attempt was made to involve twenty-five 
universities and colleges that teach engineering. It was 
felt that to make this project a success, I would have to 
make some one in management feel personally responsible for 
the success of the undertaking. 

In order to secure their cooperation, a personal 
letter was sent to each of the selected companies and 
universities explaining the project, requesting their 

participation, and assuring them that they will receive a 
copy of the results. A sample of the personal letter is 
included in the Appendix A, page 90, along with a sample of 
the returned postcard. This assisted in the reduction of 
the cost for the project as well as reducing the number of 
non-returns, This indication of participation helps pro- 
duce the involvement so necessary to the success of this 


survey, 
IV. Administering the Cuestionnaire 


The administration of the survey was accomplished 


with the following criteria. First it is essential that 














jJ. 


the non-supervisory engineer be chosen in some random 


fashion. Due to the various conditions existing at the 











different companies and universities, a set of instructions 
were prepared and mailed with the questionnaire for the 
administrator to follow. The different ways to administer 
the survey were listed in descending order of best way to 
distribute the questionnaires. This set of instructions 
and letter of transmital are included in Appendix B, page 93. 
Second, the non-supervisory engineer and students 

were given necessary instructions on the front page of the 
questionnaire itself. These instructions assured them that 
the results will not become a "club" which can be held over 
their heads. They were asked not to sign their name and the 


questionnaire remained anonymous, 
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Chapter III | 
DEVELOPMENT OF THE QUESTIONNAIRE AND WORKABLE SCALE 


I. General 






The use of scientific attitude measurement in the 
industrial field has increased sharply in the past few years. 
The tremendous increase in the number of engineers being 
utilized in a modern industrial plant makes it impossible 
for top management to have personal contact with all of its 
engineer employees. Along with this is the growing con- 
sciousness of social responsibility in industry. As a 
result of all these changes, management has been forced to 
seek out or invent new methods of discovering the attitudes 
СҒ the engineers. 

The field of attitude measurement has become a major 
area of research in the past generation. The industrial 
relations personnel, psychologists, economists, sociologists 
and statisticians have all contributed techniques of great 
value. It is apparent that industry must know the attitudes 
of its engineers and employees if it is to have a harmoni- 
ous labor relation. The present trend of increasing. 
engineer unions motivates our thoughts on just how this will 
affect our labor relations with them. 

New measuring devices and statistical procedures are 
being developed for attitude measurement. These new 


devices and procedures are designed for emphasis on a 














3 
N 


scientific evaluation of attitudes. Considerable research 
has been done by McNemar, Thurstone, and Chave, Lawshe, 
Guttman, Harris, Likert, and others (7,¢,9,10,11), on the 
problems of reliability, validity, scaling techniques, and 
statistical analysis. This survey which is employed to 
fulfill a purpose may not meet all the statistical criterias 
of excellence, but the author has strived to use the tools 


of statistics to accept or reject the hypotheses made. 
ІІ. Design and Development of the Questionnaire 


The problem of designing and developing a questionnaire 
is quite obvicusly basic to the whole project. Any results 
made from the survey will be dependent upon the decisions 
made at this stage. Considerable time was devoted in re- 
search for suitable questions to be included in the survey. 
Cther surveys such as morale surveys were consulted. It was 
realized that previous questions that were good, or had been 
tested previously, and retained through a scaling technique 
would help tremendously in this questionnaire. Unfortunately 
none of the questions in the morale questionnaires consulted 
seemed to be applicable or provide enough specific coverage 
for this project's intended purpose. 

Another problem encountered when developing this 
questionnaire, which is to serve both universities and 
companies, is that of getting items which are equally appli- 
cable to students as well as engineers in the field. At the 


same time the items should be specific enough to be answered 
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by both students and engineers. In general, the subject 
areas choosen were based upon specific issues that would 
show a disagreement between management and non-management 
identified persons. 

In order that the questionnaire construction might 
be in keeping with accepted statistical procedures, the 


following criteria were set up as a guide. 


Survey Criteria: 


1. Тһе survey should be valid. A survey is valid if it 
measures what it purports to measure, 


2. The survey should be reliable. A survey is reliable 
if ít gives consistent results. 


3, The survey should be within the comprehension of the 
participants; vocabulary should be simple and phrase- 
ology clear. Ambiguity should be avoided. 


L. The survey should be as brief as possible; yet it 
should contain enough items to secure a fair sampling 
of each individual's opinion. 


5. The survey should contain degrees of items which 
normally are answered in the different degrees by all, 
or nearly all subjects. 


6. The item content should not be duplicated. 


7, The method of responding should be easy, and it should 
conform with practices understood by the subjects. 


8. The survey should be easy to administer. 


9. The items should test opinion only, not factual know- 
ledge. 


10. The survey should cover the following objectives: 
a. determine engineers identification with management 
b. determine engineers compatibility with management 
goals and objectives. 
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Approximately one hundred questions were designed in 
an effort to meet the above criteria. Four professors 
individualy discarded the major portion of these questions. 
Out of the original one hundred questions thirty survived 
this initial screening. These thirty items are included in 


the questionnaire in the Appendix Ç, page 97. 
Ill. Design of a Workable Scale for the Questionnaire 


The early work of attitude scaling was done by ` 
Thurstone (2) who used the method of equal appearing 
intervals. Scale values are placed on a continuum by a 
number of judges. The disadvantage of this type lies in 
the use of questions that are adverse to the company and 
has been pointed out, that, why irritate the companies with 
adverse questions that will just as likely cause them to 
discard the entire set to the circular file. 

Likert (11) varies from this method in that items are 
assigned predetermined weights ranging from O to L, and the 
final scale selection is on a basis of internal consistency. 
The technique developed by Guttman (9) is used to investi- 
gate a set of items in order to ascertain whether or not the 
items are attributes of a universe of qualitative data. 
Edwards and Kirkpactrick (12) have contributed by combining 
the methods of Thurstone and Likert for a scale which is 
then in turn subject to analysis with the Guttman Cornell 


Technique. The development of the method of Reciprocal 
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Averazes has been credited to Richardson (13), His scale 
values are obtained by determining mean total score values 
for respondents endorsing the items. Arbitrary weirnts 
are first assigned, the items scored, and new scale values 
determined, This process is continued until the necessary 
degree of refinement is attained. 

The internal consistency of the items within a scale 
as determined in terms of discrimination or D-values is 
credited to Lawshe (8). Others have contributed to atti- 
tude scaling in attempts to find a workable scale to 
measure attitudes desired. 

The method used in this analysis is a combination of 
some of the techniques used above. Because this study 
aimed to be quantitative, to find the extent to which an 
engineer identifies himself with management at various 


stages of experience, the development of a reliable in- 








strument for measuring attitudes was fundamentally important. 
It is realized that in a good question the larger the signi- 
ficant difference of the pattern or response between the 
high and low morale groups, the better the question is. The 
same situation exists for an engineer's self identification 
with management. A good question would discriminate between 
those that do and those that don't affiliate themselves with 
management. | 
The type of items used in this questionnaire show 


degrees of response to each item, The degree response may 
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fall anywhere on the continuum of intended measurement. 

The weight from item to item may not be the same. This 

imposes many parameters to be handled. These parameters 
were considered in development of this scale. 

Certain of these statements in the opinion survey 
had been framed with a view to incorporating them into 
attitude scale which would have greater reliability than 
any single item could possibly have. It should be 
emphasized that the scale measures only what their 
constituent items measure. 

The method of constructing the attitude scale will 
perhaps be most clear if the completed scale, containing 
the items selected, are presented first, followed on how 
they were selected. The scale is included in Table 2, 
page 20. The remaining attitude items dealing with industrial 
practices and policies will be handled individually. 

In order to obtain this scale which will provide a 
person an insight regarding the non-supervisory engineer's 
identification with management, judges were used similar 
to the technique of Thurstone. The judges were asked to 
select the items that in their opinion showed some degree of 
measurement of an engineer's self identification with 
management. These same judges were asked to screen the item 
response and indicate by code rating the location within 
five equal segments from no identification to complete 
identification. In other words certain statements seemed by 


the judges to be related to identification with management. 














Шы Ол) 6. 


MOL) 7. 


E) 12. 


85792) 1^5. 


i77) 16. 


TABLE 2 
THE MANAGEMENT IDENTIFICATION INDEX 


What is your concept on how management views the 

relationship of the non-supervisory engineer to 

management? 

3.86 a. part of the management team 

2.52 b. a professional employee with authority 

and responsibility 

1.41 c. an employee with delegated responsibility 

А d. an employee with technical duties 


To what extent does the average mon-supervisory 
= r feel a sense of importance in his company? 
3.88 a. very high degree of importance 
: b. high degree of importance 
1.58 с. medium degree of importance 
0.76 d. little degree of importance 
0.06 e. very little degree of importance 


To what extent do you feel that collective bargain- 
ing is or is not or would or would not be advan- 
tageous to an engineer? 

0.00 a. very advantageous 

0.05 b. some advantage 

0.55 C. very little advantage 

1.82 d. no advantage 

2.77 e. some disadvantage 

3.68 f. considerable disadvantage 





To what extent do companies have personnel policies 
differentiating between engineers and non-professional 
men? 
O.ll a. no differentiation 

° b. slight differentiation 

2 c, considerable differentiation 

3.56 d. complete differentiation 





An engineer who joins a union is or is not minimiz- 
ing his opportunity to become an independent con- 
sultant? 
3.62 a. will considerably minimize his opportunity 
. b. will somewhat minimize his opportunity 
° с. will not effect his opportunity 
0.19 а. will somewhat increase his opportunity 
0.00 e. will considerably increase his opportunity 











(2504) 17. 


80.55) 18. 


E126) 10. 


8:13) 20. 


ER 7) 21. 


E55) 22. 
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TABLE 2 CONTINUED 


The technical knowhow of the engineer can be 
applied to all levels of management as well as 

to the productive functions. 

3.06 a. agree 0.29 с. probably disagree 
1.88 b. probably agree 0.06 d. disagree 


How often are most engineers informed on company 
matters of interest and importance to them? 





0.00 a. never 2.61 d. usually 
Br b. seldom 3.57 e. always 
.26 C. Occasionally 

A company should distribute net profits 

3.28 a. to investors of the concern 

2.39 b. to investors and employees at the company's 
discretion 

0.78 c. to investors and employees on a definite 
basis 


Indicate all that you believe to be true in regard 
to certification of a collective bargaining unit 
of technical and professional employees. 
3.23 a. professional status and prestige would be 
damaged 
2.77 b. a "typing" of engineering oositions and a 
"leveling" of salaries would result 
0.32 c. the principles and practices of democracy 
would be enhanced in the engineers group 
relations with management 
2.68 d. the principles and practices of democracy 
would be endangered in the engineers group 
relations with management 
e. employment security would be increased 
2.91 f. individual initiative would be restricted 
23 Б. reduce undesirable discriminatory treatment 
AE h. individuals would be regimented by the 
union organization 
0.00 і. economic standing would be improved 


Most companies have gone beyond the optimum point 
providing fringe benefits to employees. 

2.88 a. agree 0.47 c. probably disagree 
1.76 b. probably agree 0.00 а. disagree 


Personnel practices of most companies tend to 

maximize the contribution of their engineer personnel. 
2.9, a. agree 0.50 c. probably disagree 

2.25 b. probably agree 0.31 d. disagree 











(1.23) 


Ш.32) 


(0.86) 


E.) 


ШЕ 21) 


10577) 


о. 


zu 


33. 


34. 


35. 
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TABLE 2 CONTINUED 


Companies should promote engineers solely on 

basig of merit: 

3.82 a, agree 0.71 c. probably disagree 
76 b. probably agree 0.06 d. disagree 


How often do you feel you will (or) have the 
opportunity to offer your ideas or suggestions 
when management decisions are to be made which 
fall within your job area? 

0.32 a. seldom 2.73 С. usually 


Llc D. Оосасшопа11у 3.77 d. always 


To what extent do most industrial unions encroach 
upon areas that should be reserved for management? 
3.57 a. in many areas of management responsibilities 
2.05 b. in some areas of management responsibilities 
0.00 c. in no areas of management responsibilities 


The effect of collective bargaining on advancement 
for those with a high degree of ability and 
initiative will 
3.23 a. reduce his opportunities considerably 
2.50 b. reduce his opportunities somewhat 

š c. no effect on his opportunities 

‚іц d. improve his opportunities somewhat 

š e. improve his opportunities considerably 


If an engineer has a personal problem or grievance 
it should be discussed and settled 

2.70 a. by nis supervisor 

2.00 b. by a management panel 

0.10 с. by formal grievance procedures 


To what extent do you think the industrial policies 

within a company should be set by management or labor? 

3.82 a. it is the management's right to set all 
policies 

2.09 b. decisions made by management with герге- 
sentation of labor on policies affecting 
employees directly 

0.05 c. it is the labor's right to have joint 
determination on all policies 


Maximum possible score. . . . . +. + + s s s s e «© 5. « 69.66 
 Шиттп ровзібіе всове. ............... 3.04 
2 


Spread 
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Where this is true it is possible to combine the related 
items into the management identification attitude scale. 
The item analysis instructions are listed in Appendix D, 
page 99. A composite rating for a response is now deter- 
mined by taking the mean for each of the item responses. 
All questions that did not show seventy-five per cent or 
more in agreement for measuring identification by the 
twenty professors and graduate students were discarded at 
BUS point. 

As one indication of the degree of relationship, 
the criterion of internal consistency was applied. This 
method shows the degree of relationship between each item 
and the total of combined items. It shows whether a state- 


ment really does measure the same thing that the battery 





measures, or simply, whether it differentiates between those 
that do and those that do not identify themselves with 
management. 

For a particular attitude in question, the reactions 
of the self identified management group which represents one 
extreme are compared with the reactions of the other group 
who do not identify themselves with management which con- 
stitutes the other extreme. From a random sample of 200 
questionnaires, the twenty subjects scoring highest on the 
battery and the twenty scoring lowest were selected, in 
order to examine their responses to individual statements. 


This data is shown in Appendix G, page 196. 
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The sum of the scores for the high group and of the low 
group on each statement are calculated, and the differences 
are found. 

It should be noted that all statements show a positive 
difference except question number thirteen. This indicates 
that the original numerical values were properly assigned 
by the judges. (Question number thirteen involves rank in 
order which you feel will count most in your prospects for 
promotion, and only the first choice was used. In the 
scale development the other choices were omitted and it is 
believed that if they could have been handled with this 
additional parameter of ranking, the question would 
differentiate positively. If the judges had scored the 
identification to the item responses incorrectly, then the 
extreme high group would have scored low on that statement, 
and the extreme low group would have scored high. In 
comparing the differences it is noted that not all are of 
the same magnitude and, therefore, the statements vary in 
their differentiating power. 

Then in the final scale the eizht statements showing 
the smallest differences were discarded. With this scale 
a composite score can be determined for each person that 
completes the questionnaire. The possible scores on the 
Scale measuring attitude toward a person's identification 
with management range from 3.0L (representing no identifi- 
cation with management) to 69.66 (representing complete 


identification with management). 

















CHAPTER IV 
TABULATION AND ANALYSIS OF THE DATA 


I. General 


The tabulation and analysis of the data is directed 
towards a report which can be given to the companies and 
universities. Thus the analysis only serves to provide 
facts for the report and gives justification for certain 
interpretations. One of the first steps in the analysis 
was to transfer the data to a suitable size card for 
easier handling and tabulation of responses. This allow- 
ed a tabulation of responses from any of the stratified 
groups that were identified with considerably more ease 


than handling the questionnaires directly. 
II. Tabulation of Survey Returns 


The number of questionnaires sent to universities 
and colleges totaled 1,000 of which 559 or 55.9 per cent 
were returned. The number of questionnaires sent to 
companies totaled 467 of which 186 or 25.1 per cent were 
returned. Table 3, page 27, shows the number of companies 


and universities or colleges contacted, the number and per 





cent showing indication to participate, the number of quest- 
ionnaires sent to each, and the number and per cent of 

questionnaire returns. Six weeks were allowed for the re- 
turn of the survey forms and analysis. There were 98 forms 


that came after this and were not included in the thesis. 
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TABLE 3 
SURVEY RETURNS 












Indicate will Survey Returns 
Source Contacted participate forms 

No. % sent No. 
Universities 22 20 80.0 1,000 559 555. 
Companies by 
number employed: 
1,000 -- 5,000 12 8 66.7 147 105 7120 
5,001 -- 10,000 14 5 be W 150 oo 2h 
10,001 -- 25,000 14 L 255 170 ы, 25.9 
25,001 or more 10 О 0.0 О O O 
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^c 



















Table 4, pace 29, shows a stratified breakdown of the 
returns by non-supervisory ensineers and students. The per 
cent indicates the portion of that strata to the total re- 


MEN. 


HJ- 3ta istical Methods 


The next step was to determine the applicability and 
adequacy of the statistic to te used, The statistics used - 
are a comparison of numbers or percentages and the 
Significance of difference between them. ‘the per cent 
or number of one group givinc a favorable response to a 
certain item was compared with the per cent or number of 
another group siving that same response, and the difference 
was checked for statistical significance. 

For purposes of statistical significance or inference 
or reliability, a hvpothesis may be defined as a tentative 
assumption, stated as 4 generalization, which is to be tested 
from a sample. If I state there is no difference in the 
mean identification score between engineering students and 
non-supervisory engineers this is known as a null hypothesis. 
The null hypothesis, then, becomes the statement of research 
issue which may be evaluated bv an appropriate test of 
oweniiicance. 

The hypothesis serves to direct the investigation in 


the collection of appropriate evidence. Without the 








TABLE 
RETURNS BY STUDENTS AND NON-SUPERVISORY ENGINEERS 



















Strata Returns Per cent 


Sophomores 245 32.9 
Seniors 2y l2 
Less than five years 86 11.6 


Моге than five years 99 13 


Total. . . 744 100.0 
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hypothesis, the evidence collected is likely to Ue invomp@leve 
or inappropriate and the study may be reduced to sheer 
activity. AS two sample means increasingly differ, the 
probability of the null hypothesis being tenable becomes 
smaller and smaller. The probatility required for reject- 
ing the null hypothesis is highly arbitrary but common 
practice has been to use the five per cent or the one per 
cent level. The former level, usually referred to as a 
significant difference, implies that the sample mean 


difference is so great that it would occur in less than 






five per cent of the samples from the population.by chance alone 
It bears repeating that a significant difference as 
used within this project should not be construed as an 
important difference. A difference may be significant with- 
out any known social consequence and yet the sample difference 
might be hishly important to the universities and companies. 
Thus the significant difference is left to the reader 
for interpretation of importance. The interpretation which 
may be made whenever the null hypothesis is rejected pre- 
sents some difficulty in šematics. It is more conservative 
to state that available evidence incicates that sample group 
A is identified more with management than sample group В. 
The use of the word indicates actually is an understatement 
of the degree of confidence which should be placed on the 


interpretation. 





The identification scale makes it possible Lo pro- 


ceed with a tabulation of the scores for each person. 






This was accompliahed by placing each subject's score on 
his respective summarized card. Several subject's total 
score could not be obtained because they did not answer all 
the questions that make up the scale. The cards were then 
serrerated to the respective strata and the group means 
computed. The significance of mean differences is then 


Bepressed in terms of Fisher's t statistic (14). 
IV. Methodology 


The cards were separated into the followings groups 


for analysis: 
Number 


ЕЕ" participants . . , 2 2 2 x< . ене ТЬ 
РГ сс... .................012 
a NS 302 
l|. Engineers with less than five years service. . . Ві, 
5. Engineers with more than five vears service. . . 96 
6. Engineers who belong to engineering societies. . BL 


7. “ngineers who do not belong to engineering 
societies. “4 е ° e e e в * $ e ° ж LÀ ° e a Д % 96 


For each of these zrours and for every stratifica- 
tion, a mean value of the identification scores were 
computed. The identification score of an individual sa 
determined by addins his responses to the seventeen ques- 


tions that make up the identification index. 
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À comparison of the following groups has been made 
to determine their mean score differences and the signi- 


ficance of these differences: 


l. Students versus engineers 

2. Sophomores versus seniors 

3. Sophomores versus engineers with less than five years 
service 

4. Sophomores versus engineers with more than five years 
service 

5. seniors versus engineers with less than five years 
service 

6. Seniors versus engineers with more than five years 
service 

7. Engineers with less than five years service versus 
engineers with more than five years service 

8. Engineers who belong to engineering society versus 
those who do not belong. 

A bar graph comparison of group mean identification 
scores has been made to determine if any visible signific- 
ance existed between: 

1. Universities and colleges 
2. Companies 
3. Branch of engineering 
4. General work classification 
The final analysis has been made on item responses 


for all questions with comparison of stratified groups. 














V. Results 


A. Student engineers and non-Supervisory engineenss 


The null hypothesis is stated as --- there is no 


difference in the mean identification scores between en- 





gineering students and non-supervisory engineers, The 
mean identification scores of all students and non-supervisory 
engineers are shown in Table 5, page 34. 

On the basis of these findings, it can be stated that 
we can reject the null hypothesis that there is no differ- 
ence in the mean identification scores between engineering 
Students and non-supervisory engineers. A t value of 2.367 
gives approximately a two per cent level of confidence. 
Thus we see there is a decrease in the non-supervisory en- 
gineer's identification to management as compared to the 


engineering students. 


B. The stazes of maturity comparison for the non-supervisory 


engineer: 


The statement that there is no difference in the mean 
identification scores between the stages of maturity of the 
non-supervisory engineer was investigated and tabulated in 
six combinations in Table 6, page 35. A F test was performed 
and the null hypothesis was rejected at the one per cent level 
of confidence. The analysis of variance showed an F value 


of 8.08, Thus the data indicates there is a difference 


TABLE 5 
STUDENT ENGINEERS VERSUS NON-SUPERVISORY ENGINEERS 








Strata Number Mean Sum of Sum of 
Score Scores Squares 





Students 522 40.54 21,161.9 891,699.6 





Engineers 180 Dos 6,971.2 28і 85.2 





N 
AN 


TABLE 6 
THE STAGES OF MATURITY COMPARISON FOR THE NON-SUPERVISORY 














ENGINEER 
Strata Number Mean Sum of Sum of t 

Score ocores Squares 
Sophomores 219 08403 5 50021 21272500 a 

Lag 

Seniors 303 11578 „327058 Bars 
Sophomores 219 38.83 8, 5037 2158993941 o. 008 
Less than 5 years 84 090595 459559 13770722 
Sophomores 219 J 393 85005 РС! 2.25 
More than 5 years 96 38.03 3,650.5 147,197.9 | 
Seniors 303 MTS A Oo 508915. 5 E 
Less than 5 years 84 E O TO | 
Seniors 303 11.78 127658.3 (5550 15.5 ; 
MN thnan 5 Years 96 38.03 3,650.5 147,197.9 
Less than 5 years 84 39:53 3,320. ТӘ ЕШ 2 118 
More than 5 years 96 38.03 32650. 147 ,197.9 | 

















36 


among the mean identification score at the various stages 
ef maturity. 

In comparing the sophomores and seniors for the 
universities, a t value of 4.238 was found. This is 
sienificant at tne O.l per cent confidence level. Thus 
we can reject the null hypothesis that there is no change 
in self identification with management between sophomores 
and seniors, The seniors are more identified with manage- 


ment ‘nan are the sophomores. 





In comparing the sophomore students and non-supervisory 
enzineer. with less than five years service it was found 
that there is practically no difference in identification 
with manacement. A t value of 0.55 gives approximately 
fifty-five per cent level of confidence. “he slight decrease 
in identification of the engineer with less tnan five years 
service as compared to the sopnomore is not significant, and 
the null hypothesis is accepted. 

There is a decrease in self identification with 
manazement for the non-supervisory engineer with five or 
more years service as compared to the sophomore. A t value 
of 0.73 gives approximately fifty per cent level of con- 
Meeence. This iš eķain ust significo., ari the 1.1411 һуро- 
thesis is accepted. 

not vasum"OoOT 22]-sives a confidence level been than 
four per cent. Thus there is a decrease in identification 


with management of the non-supervisory engineer with less 




















than five years service as compared with seniors of today. 
The null hypothesis is rejected. 

The non-supervisory en;zineer with more than five years 
service shows a larger decrease than the ensineer with less 
than five yenrs service as compared with the senior. The 
value. found gives a Owl per cent confidence level. We 
would be in error one time in one thousand by rejecting the 
null hypothesis that there is no difference between the 
average non-supervisory engineer with more than five years 
service and the ауегаре senicr in our universities ОҒ 
today. 

There is a decrease in identification for the non- 
Supervisory engineer with more than five years service as 
compared to the non-supervisory engineer with less tnan 
five years service. It is not significant, however, be- 
ENNE a t value of 1.1) is at the thirty per cent level of 
confidence. The nuil hypothesis is accepted that there is 
no difference in identification with management between 
the ensineers with less than five and those with more than 
five years of service. 

The sophomore students are found to have less identifica- 
tion with management than seniors; and non-supervisory engineer 
with five or more vears of experience are found to have less 
identification with management than those with less than five 


years experience. 
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S, Engineers who бе1орр 50 an engineering Sen есу теше 


those who do not Белшш; 











Talle 7, page 39, shows the identification mean scores 
on all non-supervisory engineers who do and who do not belong 
to an engineering society. The hypothesis ijs st:ted--- 
there is no difference in the mean identification score 
between those who do and those who do not belong to an 
ensineerinz society. 

On the basis of these findines, it can be stated that 
we can accept the null hypothesis.. À t value of 0.59 gives 


a confidence level of approximately sixty per cent. 


D. Comparison of Universities and Colleges by student? 


group mean identification scores: 


The comparisons of the group means of students from 
one university to another can best be demostrated суа bar 
graph «s found in Figure 1, page LO. 

Fifty survey forms were sent to each participating 
Mier sicy апа the N given represents the number of useatie 
Students from that university. “he hichest mean identifica- 
tion score is for number l with 48.88. The low score given 


shows some degree of identification with management as 


compared to a high degree of identification with management 











TABLE 7 





BELONG VERSUS DO NOT BELONG 10 ENGINEERING SOCIETY 






Strata Number Mean Sum of Sum of Critical 
Score Scores Squares Ratio- t 


Do belong 84 БӘСІ 3228001 1235-56751 


0% 587 
Do not belong 96 DEC 2,082.) 149,278.12 








Manacement identification mean scores 
Е — rs Avsyy— Y r r-r 
Univer- 


sity N 36 38 40 1,2 n 46 48 50 






| 1 o — KXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX. 48.88 
x 2 19 KxXXXXXXXXXXXXXXXXXXXXXXXXXXXX 43.91 
3 1 — KXXXXXXXXXXXXXXXXXXXXXXXXXX 43.28 
1 52 KXXXXXXXXXXXXXXXXXXXXXXX 42.64 
| 5 34 X(XXXXXXXXXXXXXXXXXXXXX 42.51 
| 6 29 —— KXXXXXXXXXXXXXXXXXXXXX 41.91 
| 7 24 КХХХХХХХХХХХХХХХХХХ 41.13 
8 20 KxXXXXXXXXXXXXXX 40.46 
| 9 28 XXXXXXXXXXXXXXX 40.41 
NEU 12 KXXXXXXXXXXXXXXX 40.40 
MEM 19 KXXXXXXXXXXXXXX 40.20 
12 2 KXXXXXXXXXXXXX 39.81 
13 30 — KXXXXXXXXXXXXX 39.73 
14 25 KXXXXXXXXXXXX 39.53 
15 18 XXXXXXXXXX 38.94 
К м 28 KXXXXXXKXX 38.88 
E 17 35  KXXXXXXXX 38.24 
18 25 KXXXXXXX 38.00 
19 2h КХХ 36.72 


Figure 1 
COMPARISON OF UNIVERSITIES AND COLLEGES BY STUDENT!S 
i GROUP MEAN IDENTIFICATION SCORES 























ia 


for the hich score. 













If this investigator was a recruiting officer for some 
concern desirin:; to hire engineers with other factors eoual, 
my choice would be from a university which had engineerinz 
Students showin= a hish desree of identification with 
management. This choice is based upon the attitudes and 
Opinions that are incorporated within this scale wnich 
are extremely favorable toward industrial management 
philosophy. After hiring these new engineers, management 
policies couid well be established to maintain this high 
degree of identification with management and prevent the 
gradual decrease in identification for the engineer as he 


Pains experience. 


E. Comparison of companies by non-Supervisory enzineer's 





group mean identification scores: 


Á similar comparison was made for the companies as 
shown in Figure 2, vaze 42. Code A represents stratified 


size of the company ani is on the following рағе 43:. 
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Management identification mean scores 


Company N 32 34 36 38 LO 42 Ld, 
Code 
A 








3 X(XXxXXXXXXK1IXXXXXXXX(CXAXXXXXXXXXXXXXXXXXXXXXX 1 E 


н- 
O 


E 
EE 11: KXXXXXXXXXXXXXXXXXKXXXXXXXXXXXXXXXXXXX.XXXXX MEM 
EE 1: KXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX - 42.35 
EE CO 35  KXXXXXXXXXXXXXXXXXXXXXXX 38.73 
Ж 1L —— KXXXXXXIXXXXXXXXXXXXXXXX 38.49 
С 9 -KXXXXXXXXXXXXXXXXXXXXX 37.99 
КОО 2 КХХхХхХХХХХХХХХХХХХХХХХ 37.97 
КОО (SO KWEXMARXXXAXXXAXNKNXXK 37.65 
ENDE 17 KAXXXXXXXXXXXXXX 36.29 
E RX 34:60 
ШІ 12 X3 832.73 


m 
ps 





Figure 2 
COMPARISON OF COMPANIES BY NON-SUPERVISORY ENGINEER'!S 
GROUP MEAN IDENTIFICATION SCORES 





А. , . Number of employees fram 1,000 to 5,000 
В. . . Numoer of employees from 5,001 to 10,006 


C. . . Nunber of employees from 10,001 to 25,000 































On the basis of these findings there is considerable 
variation in tbe identification scores between companies. 
In the smaller companies with less than 5,900 employed the 
variation ranses from high degree of identification with 
management to some depyree of identification. For companies 
between 5,0Cl and less than 10,00€ employed there is some 
desree of identification with management for the non-super- 
visory engineer. Ihe two companies with over 10,001 employed 
have some degree of identification with manarement. 

It appears that the variation could well be jue to the 
labor relations policy set by management, and whether there 


is or is not a union within the company. 


F, Comparison of group mean identification scores by branch 


Oe Engineering in the field: 


Figure 3, page 44, represents a comparison of the 
branch of engineering for the non-supervisory engineers in 
the field on an identification score basis. 

The salient feature of this figure is the simple fact 


that, as the type of engineering branch deviates from pre- 
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Management identification mean scores 


Engineering N 36 38 LO L2 ll, 6 48 
Branch 


Inspection 5 XXXXXXXXXXXXXXXZX(XXXXXXXXXXXXXXX 47.10 
Production 7 XXAXXAXXAXXXXXXXXXAXX 42.91 
Industrial 16 ХХХХХХХХХХАХХХ 40,914; 
Other 14 KXXXXXXXX 38.72 
Design §3 WOOO 38/71 
Test 11 Kar 37.17 
Research L5 XX 36.86 
Figure 3 


COMPARISON OF GROUP KEAN IDENTIFICATION SCORES BY BRANCH 
OF ENGINEERING IN THE FIELD 
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sumabiv non-supervisory enzineer's contact with industrial 
workers, the less self identification with mana-rement, be- 
comes apparent. It was felt by this investigator that this 
may be true, We might interpret that the more authority 
and contact with industrial workers the branch of engineering 
has, the greater dezree of self identification with manage- 


ment for the engineer within that branch. 


Be Comparison of group mean identification scores by general 


er. chassification of engineers in tn» fiwld: 


- 


v 


Figure !, pare L6, represents a comparison for the 


9 


rd 


he 
“2 


genera worx cla: ation of the non-supervisory engineers 


= 


ә 


іп the field. ‘his figure admits some interesting companisons 
nog only among the general work classifications, but with the 
Overall variance. The variance in this classification is 
smaller than any of the previous investigations. 1% was 

predicted that industrial and mathematics would be high 

EE tne results tound in Figure 3, pase 44, for inspection, 
production, and industrial branch of engineering were high 


in identification with manarenent. 
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| Management identification mean scores 
classifi- N 34 36 38 LO 42 Li 1,6 
Cation 
Industrial 22 (XXXXXXXXXXXXXXXXXVYXXX 41.47 
Mathematics E (ХХХАХХХХХХХХХХХХХХХХ 41.20 
Chemical 45 ХХХХХХХХХХХХХХХХХХХХ 41.16 
Architectural 2 XAXEAEXNARAAXAXKX 39.54 
Other 14 CXXXXXXXXXXXXXXXX 39,15 
Civil 7 XXXXXXXXXXXXX 38.33 
Mining 6 KXXXXXXXXXXXX 38.31 
Electrical 40 ХХХХХХХХХХХХ 38.16 
Mechanical 54 WUXXXNXXXXX 37.73 
Aeronautical 19 ШХХХХХХХ 36.99 

Figure L 


COMPARISON OF GROUP MEAN IDENTIFICATION SCORES BY GENERAL 
WORK CLASSIFICATION OF ENGINEERS IN THE 
FIELD 
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H. Data on а dames ги response. 


Table 8, page 48 to 60, lists all responses to the 
questions given by the suujects. The first column of figures 
is based upon percentare of non-supervisory engineers answer- 
ine that item of response. The second column of figures is 
based upon percentage of sophomore students. Тһе third 
column of figures is for percentage of senior students 
endorsing that item response. ‘ihe fourth column of figures 
is the percentage of envineers with less than three years 
service. The fifth column of firures is the percentage of 
enzineers with trree to five years of service. And the 
sixth column of fissures is the percentare of engineers with 
five or more years service. 

The non-supervisory engineers is vased upon a total 
return of 186. The sophomores totaled 245 and the seniors 
totaled 314. ‘the breakdown of the non-supervisory engineers 
E 54, and 99, respectively. 

In abidins by the law of parsimony, only the responses 
that are necessary to zive a true and complete picture will 
be emphasized. Commenting on all responses would add volume 
to the report and do nothing that cannot be accomplished with 


fewer responses. The figures prior to the item responses are: 





The first column of figures is based on percentage of engineer- 
ing students answering that item of response. The second column 
of figures is based on percentage of non-supervisory engineers. 
The third column of figures is based on percentage of total 


participants. These figures are listed on page 61 to 77. 
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TABLE 8 
DATA ON ALL QUESTION RESPONSES 


Less than 3 





Engineers 
sa sophomores 
SSeniors 


© 
a 
° 


Dto 5 
AOQver 5 


6. What is your concept on how management views the relation- 
ship of the non-supervisory engineer to management? 


a. 2712 9.4 10.5 T25 9.3 72! 
p. 23.7 33.9 29.0 25.0 2222 2248 
em p 205 ЭВ РЕА 1 2:0 37.4 
А A. DE 29.9 DES 25.9 32 
No answer 95 БЕ 1 ЭЖ 0.0 0. 


7. To what, extent, does the average non-supervisory engineer 
feel a sense of importance in his company? 





a, 2.9 iD 4.5 Oe 1.9 6. 
D. 19.4 20502 23208 pol 20.4 19.2 
m 552 5h .7 2252 53.1 57.L 49.5 
d. 18.3 s бл 15.6 2; 19.2 
е. 2.2 0.0 0.3 box 1.9 Dl 


No answer 





E 


5.3 


2.9 


De 


0.0 


1: 
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8. How well do you think most engineers responsibilities are 
defined in their organization? 


a. O 9.8 Gian 643 1.9 1058 
D. 64.5 ТАА (SS 62.5 222 60.6 
Ss 25.3 JT Та 25.0 SUE 26.3 
d. 3. 2 ie 1:46 6.3 1.9 3.0 
No answer 0.0 4.9 2i 0.0 0.0 0.0 





9, To what degree do you feel that an engineer knows if his 
employer is satisfied with his work? 


a. D 0.0 0.0 3 0.0 1.0 

b. ЖНЖ: ІНІ o 35.2 2558 

| c. 65.6 82.4 84.7 65.6 61.1 6 
| d. T 37 oe: 3.7 1 
No answer ШЕСІ 259 1.6 бз 0.0 0.0 


10. To what extent do you feel that an engineer has personal 
freedom in his work situation? 


| a. е 1.6 2.9 Biel 3.7 ON 
| b. 30.1 44.5 43.0 28.1 31.5 0 
с. ӨШКЕН ТОН 3280 7755. 63.0 60.6 
р а. 217 0.4 0.6 6.3 1.9 218 


answer т etd J ІЗІ 0.0 124 
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Engineers 
Sophomores 
Seniors 
Less than 3 
pace 5 

N Over 5 


11. To what extent do you feel that an engineering background 
will qualify you for a supervisory or executive position? 


а. 


er 





No answer 


B. 
I. 


No answer 


о 
КӨШЕ 
2576 
242 
Ü. 
0.5 


SMS 
20D 
oO 
LI 
1728 
ae 


2:78 


5:2 
92.9 
1277 
2.1, 
0.0 
0.8 


11.4 
34,3 
22.0 
ELA 
8.6 
8.6 
Del 


oie 
47.8 
Лаа 
2.5 
J.) 
0.0 


10.2 
СЭЭ 


2,240) 


14.0 
TOS 
16.9 

2572 


34.4 
50.0 
1298 
2.9 
0.0 
0.0 


DE 
ӘСІП 
Pk 
Оо 

з 
21.9 

Jel 


24.1 
46.3 
2244 
1.9 
0.0 
1.9 


3.7 
ҒАТ? 
20.4 
Den 
20.4 
13.0 

5.6 


2272 
53.5 
29.3 
4.0 
1.0 
0.0 


12. To what extent do you feel that collective bargaining is 
or is not or would or would not be advantageous to an 
engineer? 


l. O 
20а 
232 
2146 
1921 
1895 
22.0 
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13. Rank in order which you feel will count most in your 
prospects for promotion. 





Direct tally 





Choice a b C d e f g 

Sophomores 16 7. 4095 60 47 0 6 

lst Seniors 22 Қ» ЖШ 21208 36 2 10 

j Engineers D 5 67 28 6 1 ГА 

Р Sophomores 11 13 70 58 50 2 NE 

2nd Seniors 19 7 100 80 55 8 10 

Engineers 6 8 47 Lh 47 L, 12 

Sophomores 25 Bo 33 1,5 64, 2 13 

3rd Seniors 28 28 29 47 110 6 19 

Engineers Ji NES 28 12 55 dl 10 

Sophomores 32 71 8 20 32 17 7 

Lth Seniors ӨЛІ p 20 17 LO 14 1,8 

x Engineers 21, 35 13 25 8 6 42 
| 

| Sophomores hh 39 5 l li Zo 99 

| 5th Seniors 64 78 11 ES 20 25 52 

| Engineers 36 41 6 Па 5 8 36 

Sophomores 47 25 2 12 L 49 ү 

6th Seniors 53 40 8 7 14 60 67 

Engineers 29 29 3 5 3 he. “ee 

Sophomores 31 fel 0 Z 6 96 29 

ОЙ Seniors R9 31 1 j. 3 122 сш 


Engineers 17 16 1 3 2 56 22 
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Seniors 
Less than 3 


Engineers 

Sophomores 
me 3 to 5 

Over 5 


SA 
Š 
SA 


14. To secure and retain qualified engineers a company 


should pay 
a. 0.5 Ja 4.1 0.0 O. O 1 
b. 43.5 42.4 15.5 46.9 38.9 5.5 
Co 54.3 50.2 ШӨБІ pol 59.3 5 lee 
No answer 1.6 2-7 1.9 0-0 1.9 230 


15. To what extent do companies have personnel policies 
differentiating between engineers and non-professional 





men? 
а. 1521 3.3 5.4 G.) 2222 14.1 
Di 46.8 29.0 0.8 16.9 Ak 17.5 
e 35.5 2452 4.3 16.9 plu 34.3 
d. de 4.9 3.8 0.0 0.0 2: 
No answer 1.6 9.4 D7 0.0 1.9 2.0 


16. An engineer who joins a union is or is not minimizing 
his opportunity to become an independent consultant? 


a. 29.6 35.9 kl. 3 31.3 l) 265 
br. oue Bos 27.5 28.1 35.2 E 
с. 27.5 1756 21.3 fal 25.9 3025 
d. 52 4.1 2.5 9.4 0.9 3.0 
е. 0.0 0.0 0.6 s 0.0 0.0 


No answer Sel iu о 0.0 AN 9.1 
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Engineers 
Sophomores 

$& Seniors 

$$ Less than 3 
3 to 5 

si Over 5 


" 
oS 
өз, 
о 


17. Тһе technical knowhow of the engineer can be applied to 
all levels of management as well as to the productive 


functions. 

ar DOS 47.3 60.8 65.6 46.3 59.6 

р: 28,6 33.9 2 ET 25.0 33.3 2544 

E 7.5 Il 6.4 3.1 9.3 SP 

d. io Qu Эе 03 үе 6.1 
No answer 9.5 0.8 0.0 Os O 0.0 1.0 





18, How often are most engineers informed on company matters 
of interest and importance to them? 


a. 1.1 O.L 0.3 2al 0.0 1 
D. 14.0 3.3 h.l 17285 Zur ll 
S. 398» ee 18.5 1586 ВТВ 3728 
а. 45.7 65.7 65.3 59.4 38.9 Lich 
e. 5.9 9.8 6.4 9.4 Т 6.3 
No answer 0.0 9.0 Seh, 0.0 ORe 0.0 











19. A company should distribute net profits 


a. 
b. 
ae 


No answer 


20. Indicate all that you believe to be true in regard 
certification of a collective bargaining unit of 


Engineers 


Gu 


jJ 
ШЕ? 
48.1, 

2.2 


9% Sophomores 


ть 


18.4 
33.5 
46.5 

186 
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Seniors 


2 


67% 


18.5 
3056 
0 

ome 


Less than 3 


o 


Ds 
3⁄5 
46.9 

0.0 


technical and professional employees. 


о 


x (4 кз 


A. 
о 


Мо answer 


58.5 
70.5 
14.4 
34.5 
23.3 
65.6 
D 
52.9 
1229 

502 


47.8 
65.3 
ТІЛЕР 
252, 
33.9 
59.2 
Vous 
,5.7 
Lon 
14.3 


67.2 
75.5 
1526 
39.8 
> fie 
ТО 
2070 
60.5 
8.9 
6.4 


68.7 
SS 
leny? 
40.6 
219 
ORRO 
25.0 
59.4 

9.4 

joel 


paseo 5 







Gaur 
l 
46.3 

0.0 


64.8 
68 a5 
7.4 
29.6 
288 
Til 
IST 
226 
14.8 
Шақ 


5h 


2022 
2248 
20.5 

1.0 


to 


9.5 
67.7 
13% 
3m 
26 
62.6 
203 
50.5 
182 
3.0 
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Engineers 
Sophomores 

Seniors 

Less than 3 


° 
° 
© 
© 
© 


ON Beto 5 
Over 5 


21. Most companies have gone beyond the optimum point 
providing fringe benefits to employees. 


a. 13.4 е 1025 SE J o 14.1 
D. 26.9 Al DON pun 25.9 2 E 
m [ue 35.5 Do е 48.1 29.1 
ШІ; dod e 1520 25.0 7.4 18-5 
Мо апзмег %-2 DIST ды? 0.0 0.0 62H 


22. Personnel practices of most companies tend to maximize 
the contribution of their engineer personnel. 





a. 8.6 16.2 15.0 15.6 9.3 6.1 
b. 2I 5 1740 з 33.3 28.3 
©, 36.6 27.6 2800 318 38.9 3738 
d. 19.9 6.9 10.2 18.7 11.1 25% 
No answer 2 8.6 3.2 0.0 Hath 328 


23. À company should inform their employees as to the profits 
of the company. 


a. 61.8 > 57.0 66.7 51.9 64.6 
D. 2643 LE 2090 21.9 ВО 2228 
©, Sm, 9.0 ШЕР буз 3.7 6 
d. . 9.8 TO 3.1 277 520 





No answer l eae 230 1585 0.0 DE 2.0 
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Engineers 
Sophomores 
Seniors 

85 Less than 3 

ЕЕ 2 to 5 

šX Over 5 


© 
es, 
$ 


24. Companies should promote engineers solely on basis of merit. 
a. 50.0 30.6 Jo 27.5 57.4 19.5 
b. 2 Do 2328 40.6 Duro 3620 
p. 8.6 19.2 17.5 1225 ЭА 10:2 
d. e Do 8.9 9.4 0.0 328 
No answer Ды Т 1222 0.3 220 1.9 ЕС 


25. How often do you feel you will (ог) һауе the opportunity 
to offer your ideas or suggestions when management 4 
decisions are to be made which fall within your job area? 

a. 19.9 P 7.0 15627 222 19.2 
B. 36.6 2756 32.8 37.5 DV 36.4 
©, 32 3 44.9 49.0 ЗЛ 37.0 30% 
а. us 3 Ге 8.3 1285 5.6 147721 


Мо answer 0.0 lee 2.9 0.0 0.0 O 
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= Епріпеегз 
9% Sophomores 
<a Seniors 

1 Less than 3 
a 9 tO 5 
. Over 5 


26. What do you feel is the chief deterring factor hindering 
engineers from becoming executives? 


a. aly a eS 10.8 Bus 15:5 19.2 
b. 13.4 TS 1002 O ШЕ 1221 
e. Vom 22.9 Ms ПОИ 13,6 1852 
d. 3898 57.9 56.4 DOS 1.6.3 3698 
e. Ш.Д 9.3 9.2 858 9.3 13208 
No answer ОО ie 1.9 0.0 0.0 1.0 


27. To what extent do most industrial unions encroach upon 
areas that should be reserved for management? 


a. 21.0 28.2 2er 1235 ТЕ 2372 
D. 65.6 62.4 Ze 71.9 осо 619 
B. l3 3.7 3.8 3.1 D 521 


No answer 9.1 5.7 2.9 5 5.6 1021 
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Less than 3 


Engineers 
> Sophomores 

BCO 5 

Оуег 5 


Š 
S, 
Š 
Š 


es Seniors 


28. То what extent Jo you believe that companies are utilizing 
effectively the training and ability of the engineer. 


a. ee] 0.4 {БЕ O. 1752 1.09 
B. үм 50.2 2656 2o сег 20% 
с, 48.1 34.7 47.5 53.1 50.0 16.5 
d. 2255 JO ШЕ J 57 oe, 21,2 
Мо answer 0.5 Du 2.9 020 029 1:8 


29. Most industrial non-supervisory workers are 


a. н 152 006 One 0.0 220 
Б. 7.0 13.9 11.1 6.3 9.3 51 
D. 59.1 5 Due Dru 2259 60.6 
а. UNE 19.6 2620 2550 25.9 2325 
e. 2.9 2.4 1.0 ЭСЕ 5.6 5H 
No answer 22 "o8 59 ӨТІ pe L.O 


30. In the long run an engineer can best further his economic 
objectives by: 





a. 23.7 32.7 30.6 28.1 25.9 20% 
b. 72.0 63.3 6662 68.7 72.2 711 
o EE 2.4 E 3.1 0.0 128 





No answer 1.1 1.6 166 0.0 1.9 1 
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Engineers 

^ Sophomores 
Seniors 

` Less than 3 


9 

с 

S 

RS 
с 


ES 3 to 5 


out reducing take home pay. 


32. Most industrial non-supervisory workers are 


a, 2 PP 0.6 5.3 22 
D. 10:8 1521 Zee 9.4 LOLS 
С. 56.5 Sek 64.3 56.3 42.6 
d. 2053 Jot 9.5 2199 9:922 
Б. pu 0.8 s 3.1 1.9 


No answer SEI 6.9 3.8 Ox O 


a. pred 2245 оу 2122 HET 
px 39.2 En 34.1 40.6 LOST = 
E. RLI 26,1 2 LOL? LO 
Bb. jos 14.7 11.8 15.6 16.7 
No answer 6 3e p ЭЕТ 1.9 


E 


2 


` Over 5 


. 


31. As productivity and automation increases companies should 
grant their industrial workers a shorter work week with- 


27.2 
38.4 
2225 
sie 
1.0 


228 
7.1 
61.6 
22: 
0.0 
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ON 
9 
U) Q e 
by $4 aj 
Ф O Y ¿E 
Ф E hu 42 UN IN 
= ° O 
ri 4 ri 0 О L4 
50 2. с (r) 42 Ф 
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33. The effect of collective bargaining on advancement for 
those with a high degree of ability and initiative will 


a. m 28.6 ae 50208 42.6 О. 
b. 36.0 e 38.9 26 2509 36.1 
E. Е.О 1242 823 Lea Erei 1723 
d. 5.9 9.8 4.8 9.4 Бо o 
e. 0.0 e Ке 0.0 000 02% 
No answer 1.6 Bed 2.9 0.0 1.9 240 





34. If an engineer has a personal problem or grievance it 
should be discussed and settled 


a. 71.5 ONE OMS o us 652 
D. шо 2780 2 6.3 16.7 1692 
S. 695 8.6 9.5 9.4 OMO 9.1 
d. Ono 9.4 2.9 БЕЛІ 5.6 8.1 
No answer 11 4.5 ото зт 0.0 1.0 





35. To what extent do you think the industrial policies within 
a company should be set by management or labor? 


a. 18.3 9.8 EOS 25.0 13.0 19.2 
B. 78.0 Sm DS 71.9 6729 75.7 
en 252 625 2.9 De 0.0 31. 
No answer 1776 2.4 180 0.0 0.0 328 
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Cuestion 6: 


What is your concept on how management views the relationship 
of the non- supervisory engineer to management? 







10,0% 8.6% 9.8% a. part of the management team 

EL.O 2-0 29.3 Db. a professional enployee with authority 
and responsibility 

20,1 D 31.4 c. an employee with delegated responsibi- 
lity 

25.1, 2021 27.5 d. an employee with technical duties 

Bc 05 2.7 No answer 

The population's concept is that most engineers and 

engineering students consider that management views them on 

the average as employees with delegated responsibility. It 

was thought that a greater percentage would consider them- 

selves part of the management team. The seniors and the 

engineers with less than three years service are the only 

groups who are above the total average of 9.8 per cent for 

item response "a," and they have 10.8 and 12.5 per cent, 

respectively. There is a trend for seniors to have a more 

favorable outlook on how management views the relationship 


of the non-supervisory engineer to management than the 


sophomores and non-supervisory engineers. 


Cuestion 7: 


To what extent does the average non-supervisory engineer feel 
a sense of importance in his company? 


L. 5% 2.08 3.5 a. very high degree of importance 
31.6 19.4 28.6 b. high degree of importance 
54.0 56.1 54.7 c. medium degree of importance 
EX 15.3 8,0 d. little degree of importance 
: Uo С l.l e. very little degree of importance 
8, el 3.2 No answer 








D 
Emo 


the students indicate a greater degree of importance 




































within his cowpany than the enzireers. There is a decrease 
in the feelinc of importance for an enrineer as he gains 
experience. The engineers with more toan five years service 
have a normal distribution centered at medium degree of 
importance. The engineers with less than three years service 
show a distribution skewed to a sreäter degree of importance 
within his cor.pany. The enrineers between three and five 
ENDS Service are skéwed in the same direction, but nt as 
MON, AS COmparec with the en-ineers witn less than three 
years service. The engineers snow an 18.3 per cent for "d," 
indicatins a considerable difference in percentage over the 
8.9 per cent for the total population. 

Cuestion €: 

How weil do you think most envineers!' responsi’ ilities 


are defined in their orranizati»n? 


7 


КОО 7.0% 7.7% a. very well defined 


+ 


mo 6,.5 69.5 р. defined on most matters 


ШОО 225. 128,3 с. poorlv defined 
157 E er mot define) 
б 0.0 2.7 No answer 


The findings indicate that the enswineers' responsiti- 
lities are tefineu on most matters. “wenty-five per cent 
of the envineers choose poorly definel, wnich is approxi- 
mately tern per cent more than either the sophomores or senior 


Mmeorsin*r this statement. ihis woe air indication tha 


engineer's reszronsibilities could be better defined. 
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Question 9: 


To what degree do you feel that an engineer knows whether 
his employer is satisfied with his work? 


0.0% 1.1% 0.3% a. he never knows 
27.9 14.8 b. he seldom knows 

83.7 65.6 79.2 с. Пе usually knows 
i3 3.8 d. he always knows 
Dl 1.9 No answer 


Bighty-three per cent of all students stated that the 





engineer usually knows wnether his employer is satisfied 
with his work. However, the experienced engineers! opinions 
show a smaller percentage of sixty-five per cent. One out 
of every four of the engineers indicated that he seldom 
knows whether his employer is satisfied with his work. 
Cuestion 10: 


To what extent do you feel that an engineer has personal 
freedom in his work situation? 


2,34 2,9% 2,9% a, very little freedom 


43.6 30.1 10.3 b. some freedom 

5 Tah 61.3 53.8 c. considerable freedom 
0.5 Ол 1.1 d. complete freedom 

242 gl 1.9 No answer 


The students feel that the engineer has personal 
freedom in his work situation between some and considerable 
freedom. The engineers were more uniform through-out the 
stages of experience, and approximately 61 per cent said 
they had considerable freedom. 

Question ll: 


To what extent do you feel that an engineering background 
will qualify you for a supervisory or executive position? 


33.3% 24.7% 31.1% a. excellent possibility 


52,1 io 49.8 b. above average possibility 
11.8 25.8 15.3 C. average possibility 

B5 252 2.7 d. below averaze possibility 
5% 7 0.5 297 we. little possibility 

E. 3 Us О.д No answer 














бА 


Almost every tnird person thought it highly possible 
that an engineering background would qualify them for a 
Supervisory or executive position. The order in which 
this feeling existed was: seniors, engineers with less 
than three years service, sophomores, engineers with be- 
tween three and five years service, and engineers with 
more than five years service. The trend is an increase 
toward graduation and a corresponding decrease with years 
of service. 
Guestion 12: 
To what extent do you feel that collective bargaining is 
or is not or would or would not be advantageous to an 
engineer”. 
10.7% 2.2% 9.0% a. very advantageous 
29.3 22.0 27.5 b. some advantage 


le > 25,7 22.0 с. very little advantage 
12.9 m7 14.1 d. no advantage 


ENS 11.8 10.1 e. some disadvantage 
a 2 14.2 f. considerable disadvantage 
2.9 PV 3.1 No answer 


Better than 10 per cent of all students felt collective 
bargaining would be very advantageous for the engineer. 
Approximately one out of every three students and engineers 
with less than three years of service said it would be of 
some advantage. The engineers with more than three years 
service show a slight belief in some disadvantage of 
collective bargaining for engineers, The population concept 
shows that 58.5 per cent are in favor of responses "a, b, 
and c" and 24.3 per cent are in favor of responses "e and f". 
This indicates that most feel that collective bargaining 
would help the engineer. However, this is not a strong 


indication, 











Question 13: 


Rank in order which you feel will count most in your 
prospects for promotion. 


5 6 5 a. who I know 

L 5 14 b. length of service 

l 1 ) c. amount of initiative 

2 23 2 d. ability to secure cooperation of others 

3 2 3 е. technical competence 

7 7 7 f. social activities 

6 4 6 g. conformity with accepted procedures and 
practices 

EE 8 h. other 


A direct tallying indicated that the total popu- 
lation ranked as above what they thought counted most for 
promotion. The sophomores had an exact correspondence 
with this ranking. The seniors ranked as follows: 
first -- "d"; second -- "c"; third -- "e"; fourth -- "a"; 
fifth -- "b"; sixth -- "g"; and seventh -- "f". 

Question 14: 


To secure and retain qualified engineers a company should 
pay. 
3.9% 0.5% 3.1%a. low wage rate with many employee 
benefits 
10.2 43.5 44,0 b. the going rate in the community 
49.2 pate 50.5 C. a high wage rate with few fringe 
benefits 
257 1%б 2.4 No answer 


Most, of the students endorsed "b and c" in about 
equal amounts. The engineers showed a 54 per cent 
endorsement of a high wage rate with few fringe benefits. 
There is no trend apparent for the engineers and students 


on this question. 
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Cuestion 15: 


To what extent do companies have personnel policies dif- 
ferentiating between engineers and non-professional men? 


,. 5% 15.1% dolum cRIentdatdon 


ББ 16.5 38.12 b. slight differentiation 
18.3 35.5 45.1 c, considerable differentiation 
i. Пор 3.5 d. complete differentiation 

2,3 16 5.9 No answer 


Most of the subjects stated that most companies 
have from slight to considerable differentiation between 
engineers ana non-professional men, ‘The greater the 
experience of an engineer the stronger was the feeling 
that there was slight differentiation in personnel 
policies, Sophomores indicated the strongest feeling that 
there was considerable differentiation, followed by seniors. 
Question 16: 


An engineer who joins a union is or is not minimizing his 
Opportunity to become an independent consultant? 


10.8% 29.6% 37.9% a. will considerably minimize his 


opportunity 

ET. pu 7 31.4 b. will somewhat minimize his 
opportunity 

19.6 27.4 21.6 c. will not effect his opportunity 

ES Evo 2.2 d. will somewhat increase nis 
opportunity 

0.4 moo 0.3 e. will considerably increase his 
opportunity 


Le) S.l 5.6 No answer 
Two out of every three subjects stated that an 
engineer who joins a union will somewhat to considerably 
minimize his opportunity to become an independent con- | 
sultant. Forty per cent of the students indicated that 


he would considerably minimize his opportunities. 
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Question 17: 


The technical knowhow of the engineer can be applied to 
all levels of management as well as to the productive 
functions, 


55.0% 56.5% 55.3% a. agree 
30.4 28.0 29.8 b. probably agree 


O us 8.3 c. probably disagree 
30 7.5 6.2 d. disagree 
Du 05 0.4 No answer 


It is generally agreed by all that the technical 
knowhow of the engineer can be applied to all levels of 
management as well as to the productive functions. The 
seniors and engineers with less than three years of ser- 
vice showed a greater agreement than the others. 
Cuestion 18: 


How often are most engineers informed on company matters 
of interest and importance to them? 


0.3% 1.1% 0.5% a. never 

EN 14.0 6.3 b. seldom 
EN 33.2  2C.0 c. occasionally 
EN 15.7 60.5 d. usually 

7.9 5.9 7.4 e, always 

ЕО 0.0 5.2 No answer 


The students had over 65 per cent belief that the 
engineer is usually informed on company matters of interest 
and importance to him. The engineers had a definite trend 
towards "c," and better than 14 per cent choose "b," which 
is a significant difference from the population average. 


Cuestion 19: 





A company should distribute net profits. 


18.4% 18.3% 18.4% a. to investors of the concern 
31.9 31,2 31.7 Db. to investors and employees at the 
company's discretion 
18.6 LÊ, 48.6 c. to investors and employees on a 
definite basis 
1 2.2 1.3 no answer 
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There was no visual trend apparent between the 


engineers and the engineering students on how a company 


should distribute net profits. 


The general feeling of 


every other participant was that they should be distributed 


to the investors and employees on a definite basis. 


Cuestion 20; 


Indicate all that you believe to be true in regard to 
certification of a collective bargaining unit of techni- 
cal and professional employees. 


58,72 


19.5 


15.0 


would expect, 


58.5% 58.6% a. professional status and prestige 
70.5 De 


(925 


14.4 


14.8 


35.2 
65.6 
19.6 
53.9 


1235 
9.5 


i: 
No 


would be damaged 

a "typing" of engineering positions 
and a "leveling" of salaries would 
result 

¡he principles and practices of 
democracy would be enhanced in the 
engineers group relations with 
management 

the principles and practices of 
democracy would be endangered in the 
engineers group relations with 
management 

employment security would be increased 
individual initiative would be re- 
stricted 

reduce undesirable discriminatory 
treatment 

individuals would be regimented by 
the union organization 

economic standing would be improved 
answer 


The variance among the groups is not as high as one 


ln general item responses "a,b,f, and h" 


show unfavorableness towards the certification of a col- 


lective bargaining unit. 


For these four responses the 


groups endorsing them were in the following order ---- 


seniors, engineers with less than three years service, 


engíneers with three to five years service, engineers with 
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more than five years service, and lastly, sophomores. 
Fourteen per cent of the sophomores felt that they 
were not qualified to answer this question. It is generally 
noted that this population has an unfavorable attitude to- 
wards the certification of a collective bargaining unit. 
The item responses favorable to labor are "c,e,g and i." 
Of these, approximately 15 per cent of the population 
checked them, as compared with approximately 60 per cent 
checking the unfavorable responses to certification of 
collective bargaining. 
Question 21: 


Most companies have gone beyond the optimum point providing 
fringe benefits to employees. 


10.9% 13.4% 11.5% b agree 

36.0 26.9% 33.7% b. probably agree 
E 01.0 37.0 ^ probably disagree 
13.8 15.1 14.1 d. disagree 

ae / 2 3.6 No answer 


There is only a slight disagreement with this, The 
sophomores are neutral. The seniors and engineers tend to 
slightly disagree that most companies have gone beyond the 
optimum point providing fringe benefits to employees. This 
may indicate that most companies are approximately at the 
optimum point. 

Question 22: 


Personnel practices of most companies tend to maximize the 
contribution of their engineer personnel. 


Moron 8.6% 13.8% a. agree 
LU. 21.2 43.2 b. probably agree 
22.9 36.6 25.3 c. probably disagree 
5.8 19.9 11.5 d. disagree 
5 ee 5.1 No answer 
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Over 56 per cent of the engineers indicated a slight 
disagreement that most companies tend to maximize the con- 
tribution of their engineering personnel. Approximately 62 
per cent of the students stated a slight agreement with 
this. It is apparent that the two groups have different 
feelings on what most companies' personnel practices are; 


in any case, the personnel practices seem to be adequate. 


cuestion 23: 


A company should inform its employees as to the profits 
of the company. 


56.5% 61.8% 57.9% a. agree 
Ж 26.3 23.6 ы. probably agree 
10.6 9.3 ce. probably disagree 
8.6 522 7.5 а. disagree 
1.6 2 1.7 No answer 

There is almost complete agreement that a company 
should inform its employees as to the profits. The 
engineers agreed considerably more with this than did the 
students. In fact, the engineers with less than three 
years service agreed to the extent of better than 68 per 
cent stating agreement. 
C Lion 24: 


Companies shouid promote engineers solely on basis of merit 


35.6% 50.0% 39.25 a. agree 
35.0 37.1 35.6 b. probably agree 


5,3 8.6 15.8 c. probably disagree 
zur, bac d. disagree 
m7 Tl 0.8 No answer 


Seven out of every eight engineers approved or probably 
approved of promoting engineers on basis of merit. Students 


did not agree as highly as the engineers in the field. 











Their agreement or probable agreement was a little better 
than two out of every three. The engineers with service 
between three to five years were the strongest advocates 

of promoting on basis of merit, followed by the engineers 
with more than five years service. 

Question 25: 

How often do you feel you will (or do) have the opportunity 
to offer your ideas or suggestions when management decisions 


are to be made which fall within your job area? 


ЖЕ 19,9% 9.85 а. seldom 


9.9 36.6 35.3 D. occasionally 
27.3 po. 3 13,5 c, usually 

EN 211.3 2.7 H. always 

3.6 0.0 2.7 No answer 


The students had over 82 per cent endorsement on the 





response of occasionally and usually, with the sophomores 
giving about equal weight to each and the seniors tending 
toward usually. The engineers had a definite trend toward 
| occasionally, and almost 20 per cent indicated they seldon 
had the opportunity to offer their ideas or suggestions 
when management decisions which fal] within their job area 
are to be made. The breakdown by enzineers showed no 
Significant variations between them. 

Question 26: 


What do you feel is the chief deterring factor hindering 
engineers from becoming executives? 


9.5% 17.2% 11.0% a. difficulty in delegating authority 
and responsibility | 

9.1 URN 9.9 b. limited effectiveness of getting 
results from others 

16.6 16.7 16.6 c. inability to apply theoretical knowl- 
edge to practical managerial situations 

ЖИ, 35.5 55.23 d. inadequate leadership and human- 
relations skills 

9.1 ТӨРІ 9.9 e. other 

РО ША?» 2.3 No answer 


l. 











there is little significant variations in responses 
made by all groups except on response "d" --- inadequate 
x leadership and human-relations skills. “he seniors and 
engineers with less tnan three years service both endorsed 
this statement above 56 per cent each. 

The comments that were made fell into several cate- 
gories. Une category was the simple answer of "none." 
Another was lack of training in business administration 
principles. A weakness commented by some was that the 
епсілеег 15 too specialized within a particular field. 
Others expressed lack of adminstrative and manarement 
training. This is an area in which companies can secure 
some knowledge of what tne engineer thinks he needs training 


in to become an executive. 


Cuestion 27: 





To what extent do most industrial unions encroach upon areas 
that should be reserved for management? 


21.5% 21.0% 23.6% a. in many areas of manazement respon- 


sidilities 
67.6 65.5 67.1 b. in some areas of management respon- 
sıipıllaties 
ITE д 3.9 c. in no areas of management responsi- 
bilities 


i. 9.1 5.4 No answer 
The general concensus is that tne unions do encroach 
upon some to many areas that should be reserved for manage- 
ment. The sophomore students certified over 28 per cent in 
many areas. ‘the seniors and engineers with less than three 


years certified in some areas over 71 per cent. 





P 














u liostion 28: 


To what extent do you believe that companies are utilizing 
effectively the training and ability of the engineer 


0.00 15,199 (Oc og EUNDO it 
E 27. 38.8 D. Peet portion of sic 
8 Lek 13.5 0 pant Нал Бо ыл 
EE 22.2 14.0 d. Smell portion of it 
5.6 б 2.8 Ко апвмег 


Fifty per cent of the sophomore students indicated 
















"bh," that they believed that the companies utilize effective- 
ly the training and ability of the engineer. The seniors 
were also high on choice "b," Twenty-seven per cent of the 
engineers in the field believed a great portion of the 
training and ability of the engineers was being effectively 
utilized by the companies. This is just about half of the 
percentage for the sophomores. Almost one out of every four 
engineers expressed that the companies are utilizing a small 
portion of their training and ability. ‘There is a definite 
tendency to responses "c and d" for the engineers as compared 
with students. 

Question 29: 


Most industrial non-supervisory workers are 


0.9% 1.1» 0.9% a. considerably overworked 
I pr 11.0 b. somewhat overworked 

EL ВІ 57.1 с. neither overworked or underworked 
2522 e e 23.5 а, somewhat underworked 

36 ГЕС 2.4 e. considerably underworked 

Веб 72 5,1 No answer 


There was no considerable variation among the groups. 
Twenty-six per cent of the seniors stated that the industrial 


non-supervisory workers were scmewhat underworked. The 
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majority felt tnat they were neither overworked nor under- 
worked, and to a small extent somewhat underworked. 
Question 30: 


In the long run an engineer can best furtner his economic 
objectives by: 


mum 23.7% 29.5% a. doing his assigned work as efficient 
as he knows how 
65.0 72.0 66.7 b. perform assi:snea work adequately with 
constant attempts to assume greater 
responsibilities 
2.0 32 2.3 с. join collective bargaining union maii 
demanding greater recognition of worth 
17,6 |]: 1.5 No answer 
Approximately every third student answered doing his 
assigned work as efficiently as ne knows how, as compared 
with approxinately every fourth engineer checking the same 
response. Approximately three out of every four engineers 
said an ensineer should perform assigned work adequately, 
with constant attempts to assume preater responsibilities. 


A very small percentage of 2.3 stated that the engineer should 





join a collective bargaining union in demanding greater recog- 
nition of worth. 

Cuestion 31: 

As productivity and automation increases companies should 


grant their industrial workers a shorter work week with- 
out reducing taxe home pav. 


КОО 25.8% 25.5% a. agree 

EM 39.2 35.2 b. probably agree 
24.5 aS 23.2 се. probably disazree 
No 14542 12.6 d. disazree 

3.2 S 2.3 No answer 


Sixty-five per cent of the engineers agreed or 


probably agreed with the shorter work week. ‘lhe variations 











l; 


among the groups were small, 


The group that most agreed 


with a shorter work weex were the engineers with more than 


five years service. 


mes ion 32: 


10st industrial non-supervisory workers are 


1.8% 
Lo 
1.2 
ү 

0.5 

522 


2.2909 1.9 
10.8 17,45 
pO. 5 60.0 
26.3 ek 

ЧАЛ. балу 

p 4.7 
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The responses 


£.0 o f» 


e 


No 


considerably overpaid 
Somewhat overpaid 

neither overpaid or underpaid 
somewhat underpaid 
considerably underpaid 

answer 


gave a normal distribution, with all 


participants stating that most industrial non-supervisory 


workers are neither overpaid nor underpaid. 


The students 


varied to somewhat overpaid, and the engineers counteracted 


to make the normal distribution of all subjects by stating 


they were somewhat underpaid. 


Cuestion 33: 


The effect of collective bargaining on advancement for those 
with a high dezree of ability and initiative will 


42.5% 

36.0 38.9 

Hee 11. 
5.9 Qa 
0.9 0.9 
pe Bo 


b 
C 
d 


e. 
N 


tar 


* 


O 


reduce his opportunities considerably 
reduce his opportunities somewhat 

no effect on his opportunities 

improve his opportunities somewhat 
improve his opportunities considerably 
answer 


Better than 67 per cent of the population believed it 


would somewhat to considerably reduce his opportunities in 


advancement. 


The engineers were more positive in this 


belief, with the group of engineers with three to five years 


experience having better than 81 per cent. 


The sophomores 


were the least receptive of responses "a and b." 











If an enzineer nas a personal problem or grievance it should 
be discussed and settled 


ШЕ % 71.5% 61.1% a. by his supervisor 
25.2 PES 21.7 b. by a management panel 


1 6.5 8.5 с. ty formal grievance procedures 
5.6 OS 5da oer 
E. el 2.7 No answer 





Over seventy-one per cent of the engineers thought tnat 
it should be settled by his supervisor, with engineers having 
three to five years service and engineers with less than three 
years service showing the greatest belief. The sophomores 
showed tne least reception to "a" with 50 per cent, taking 
up the remaining percentage by checking "d" and leaving it 
blank. 

Тһе "others" given were generally statements such as 
"contact an outside person," "see the personnel advisor," or 
"discuss and settle with the supervisor's supervisor." 
Question 35: 


To what extent do you think tne industrial policies within a 
company should be set by management or labor? 


ШИ? 18.37 13.00 а. іс 15 спе папагелеп%!5 right to set 
all policies 

82.6 79.0 81.5 b. decisions made by management with 
representation of labor on policies 
affecting employees directly 

Оо о 3.9 c. it is the labor's right to have joint 
determination on all policies 

IM 6 1.6 No answer 


Most of the subjects feel that aecisions on industrial 
policies should be made by management with representation of 


labor on policies affecting employees directly. Almost one 














Chapter V 
DISCUSSION AND SUMMARY 


I. Discussion 


The findings of a study in judging the opinions of 
groups, made by R. M. TRAVERS (15) and reported in the 
Archives of Psychology, may enhance the validity of this 
Scale in measuring identification with management. The 
study investigates the errors of an individual's judgment 
of group opinion on a set of statements. A specific issue 
is presented to an individual and he in turn is asked to 
estimate the percentage of the group that would agree with 
this statement. The validity of his judgment is then 
checked with the actual percentage given by the group. 
There were two types of groups -- one that the individual 
had contact with and knew, and one that he was not acquain- 
ted with. The findings were: 

The errors of individual judgment of group opinion 

are on the average large. Judgments of group 

Opinion on most issues with the groups studied were 

scattered over almost the entire scale from 0% to 

100%. This occurred not only when the individuals 

were asked to judge the opinion of the group with 

whom they had been working but also when they were 
judging the national group. The judgments of group 

Opinion were slightly less scattered in the case of 

the second group on account of the fact that the 

members of the group were better acquainted with 
each other. 

Another investigation was performed by Hollingworth, 
in judging personality. This investigation showed that 
individual judgments of personality tend to have large 


errors, but the errors made by a number of judges tend to 


average zero. 
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Consequently, the average judgment of a number of judges 
of a well defined personality trait tends to be a fairly 
good estimate of the quantitative value of that trait. 

Dr. Travers found a similar tendency in judging 
group opinions. The average of a number of judgments 
tends to be a fairly good estimate of the opinion of the 
group being judged. This is true in spite of the fact 
that individual judgments tend to be biased, since bias is 
canceled out when the performances of a number of individu- 
als are added together and averaged. 

Another investigation was conducted by Hinckley (16) 
on the influence of individual opinion on the construction 
of an Attitude Scale. One might think that the attitudes 
or feelings of the judges who are used in the construction 
of the scale would have an effect on the scale values ob- 
tained. In other words, it might be felt that one set of 
scale values for a series of statements might be obtained 
if the judges were, in general, favorable toward the 
company, while a different set of values might be obtained 
if the judges in general were unfavorable. This possibility 
has been subjected to experimental test by Dr. Hinckley, and 
it has been found that the attitudes of the judges do not 
Significantly affect the scale values obtained from them. 

With the support of these investigations it is felt 
that this scale measures what it was designed to measure, 
which is identification with management. Mature judges 


were asked to screen the statements that in their opinion 
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would measure the identity or affiliation of an engineer 
or student with management. The judges were not asked 
what management thinks is desirable for a particular sit- 
uation. This is a field of study that some other investi- 
gator may pursue, 

This investigation is for the specific purpose of 
determining extent to which an engineer identifies him- 
self with management. In order to accomplish this, it is 
necessary to determine what the engineer thinks about 
specific situations in industry. It would be highly de- 
Sirable to know how management thinks about these very 
Same Situations, and compare their opinions with those of 
non-supervisory engineers. This would require an equal 
number of survey forms to be sent to managers and engineers 
throughout the United States for a good statistical analy- 
sis. What the engineer thinks about the statments designed 
to discriminate his affiliation or non-affiliation with 
management will show his degree of identification with 
management. 

The judges used in this investigation were not handi- 
capped when asked to show whether the statement shows 
identification with management; for example, if the state- 
ment is: 

As a non-supervisory engineer, I consider my 

position within a company as 


a. part of the management team 
b. another employee. 


A 


Certainly then if most of the judges rated the item response 


"a" as showing the individual's self identification with 
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management, a weighted value resulted. The judges placed 
their judgement on a well defined objective and provided 
an average score on each item response to make up a 
weighted scale that measires identification with manage- 
ment. It should be emphasized that the judges used were 
assisting in the construction of the scale, and not having 
their own attitude measured. All the statements that did 
not show seventy-five per cent agreement for measuring a 
person's self identification with management were rejected. 

After the judging, the weighted scale was submitted 
to an internal consistency check to further check the 
validity. The internal consistency of the scale shows 
whether a statement really does measure the identification 
with management as the battery measures. It was found that 
all statements, except question number thirteen, which has 
the additional parameter of ranking, had been given properly 
assigned original numerical values. Eight questions were 
discarded because of their low differentiating power. 

The seventeen questions that make up the identification scale 
all have sufficient differentiating power to make up a 
reliable and valid scale. 

When data is expressed in descriptive units, it 1s 
impossible to find means or relationships unless some 
technique is employed for reducing descriptive urits to 
numerical units. The management identification scale 


provided this conversion. The questions were designed to 
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determine this identification. To accomplish this, many of 
the questions were upon issues that would show whether a 
person would identify himself with rıanarement at one extreme, 
with labor at tne other extreme. 

The analysis and interpretation of the data are more 
pressing vreoccupations of this attitude survey. A thorough 
statistical analysis has been attempted for sound inter- 
pretations. Since the "facts" do not speak for themselves 
and a mere "counting" may not reveal the facts, the testing 


of hypothesis has aided in the interpretations. 





The writer believes that the most important contribution 
of this study, besides the determination of the opinions 
and attitudes of non-supervisory engineers and students, is 
the technique used in developing the identification scale. 
It is hoped that others endeavoring to gain a weighted scale 
will further investigate the usefulness of this technique. 

The identification scale provided discrimination of 
some participants with a score below twenty and others with 
a score above sixty. This ranze is fron very little identifi- 
cation with manarement to almost complete identification. 
The scale showed that all participants had some degree of 
identification with management. 

What are the implications of this identification? 
Does the engineer stand back and ciscuss in a detached 
manner the policies and decisions of management, or does 


he feel a part of management in helping to make these 
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policies and decisions with management, If the engineer 
persists in standing back, in a detached manner, then the 
enzinzer really does not consider himself part of the manage- 
ment team. ‘This attitude on the part of the engineer is the 
result of either manasement's failure to spell out and make 
clear the objectives, policies and plans of management to 

the engineer, or the engineer's unwillingness to accept 

his responsibility as a member of the management team. 

It is hoped that most engineering schools, recognizing 
that the enrineerinz student is destined to take part in 
management, and having the information concerning their own 
students! identification, will institute a program to teach 
the fundamental principles of scientific management. This 
program might require all engineering students to take а 


course in leadership and human-relations skills. 


11, Conclusions 


The role of non-supervisory engineers in modern 
industry has changed in the last several decades.  2ome 
managements have taken steps to modify this role, but 
necessarily have done so with a minimum of factual infor- 
mation concerning it. ihe research reported here is designed 
to throw some light on the effect of a non-supervisory 
engineer's identification with management. Since the 
relationship between engineer and manager is by its very 


nature a changing and flexible affair, it is felt that 








the hypotheses made on enzineoers-management relations has 
within it concepts adequate to deal with the dynamics of 
this relationship. A measure ОҒ management identification 
was developed for use in determining effects of the non- 
supervisory engineer's role in management, 
The following findings are submitted: 
B. The student engineers and non-suvervisory engineers 
| were compared to determine if a difference existes, there 
was a decrease in identification for tne non-Supervisory 
engineers which is significant at the five per cent level 
of confidence. At the five per cent level, this implies 
that the sample mean difference is so great that it would 
occur in jess than five per cent of the samples from the 
| population. A five per cent level of confidence was used 


in rejectine the null hypothesis, and tnerefore tbe null 





Meeeeenesis is rejected. 


2 Me null hypothesis that there is no difference in the 
F 





mean identification scores between the groups at the two 
Stages of aturity of the non-supervisory engineer is 


ed, À si nificant difference was found to exsist 


ct 


| rejec 
betweer the sophomores and seniors, between seniors and 
|  пеегв with less than five years service, and between 
seniors and enzineers with more than five years service. 
The interpretation given to this significant difference is 
that there is a di.ference between tne groups at various 


% 


stages of maturity. ‘sophomore students are found to have 
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less identification with management than seniors; and non- 










supervisory engineers with five or more years of experience 
are found to have less identification with manarement tnan 
those with less than five years experience. 

ds The non-supervisory engineers who belonged to an 
engineerinz society were compared with those who do not 
belong, to determine whether any diffèrence in identifica- 
tion existel. There was a greater identification for 
those who belonged to an enpineerins society, but at the 
sixty por cent level of confidence the nuil hypothesis 

was accepted. 

U It was found that in our universities there was 
considerable variations in tne student's self-identifica- 
tion with manarenent. 

53 It was found that considerable variations in self- 
identification with management for the non-sSupervisory 
engineer existed for the companies. 

о. In the comparison of branch of engineering relative 


tn identification, it was found that inspection, production 


and industrial branches were higher than the others. A 


g 


ugzested interpretation is that the more authority arid 
contact with industrial workers the branch of engineering 
has, the greater tne degree of self identification with 
manasement for the enzineer within that branch. 

Ие In comparing non-supervisory engineers in their 
general work classifications i+ was found that industrial, 
mathematics and chemical, had a hish desree of identifica- 


tion with manazement. 





BA 





The findings, regarding data on all questions, are 
submitted and may be located on page 61 to page 7”. 


When the engineer's slide rule is joined by the 










latest and most practical findings on human motivation 
and behavior, when the engineer can use both tools to 
solve executive problems as needed, then we will have a 
competent corps of ensineers to fill the billets of 


indistrial manafrement. 
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APPENDIX A 
SAMPLE COPY OF LETTER AND POSTCARD TO 
INVOLVE PARTICIPATION 


PURDUE UNIVERSITY 91 
Department of General Engineering 
Lafayette, Indiana 


12 February 1955 


Мг. J. K. Barnes, Jr. 
Director of Public Relations 
Carrier Corporation 

300 South Geddes Street 
Syracuse l, New York 


Dear Sir: 


There has been some contention during recent years that the 
attitudes and opinions of students and employed engineers 
have undergone some marked changes in regards to their 
engineering profession and work situations. In this respect 
we propose to measure the degree of management orientation 
of an extended sample of engineers in industry who have been 
working for a number of years, also engineering students at 
the sophomore and senior level in our major universities. 


we anticipate that you will be interested in receiving the 
results of this study, if so, kindly check the enclosed card 
indicating that you will cooperate in the distribution of 
our survey sheet. In that event you will soon receive a few 
survey forms for distribution depending on the size of your 
organization. 


The forms will carry complete instructions and will be stamped 
and addressed for return. The identity of all participants 
will remain strictly anonymous though each organization will 
receive information showing a comparison of their situation 
with other organizations. 


This project is being undertaken as a graduate thesis and 
must be completed this semester. Will you kindly check the 
enclosed card and drop it in the mail today? 


Sincerely yours, 


Ralph E. Balyeat 

Supervisor of Industrial Relations Courses 
Industrial Engineering Department 

Purdue University 
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POSTCARD SAMPLE 








1 





We will participate in administering the 
survey that you furnish - - - - - - - - - - = 1 
We prefer not to participate- - - - - - - - - (1 


Communications and survey should be addressed to: 
Name Title 

Company 

Address 


Suggestions or Comments: 








APPENDIX B 
SET OF INSTRUCTIONS AND LETTER OF 


TRANSMITTAL FOR ADMINISTERING THE 


QUESTIONNAIRE 





i 91, 


SUGGESTED METHODS OF DISTRIBUTION WITHIN A UNIVERSITY OR 


| COLLEGE: 
| The following suggestions are listed in descending 
| order of vreferable methods of distribution. Please 


choose the method that you can most effectively accomplish. 























1. Select four engineering classes with two classes 
predominately seniors and graduate students and the other 
two classes predominately sonhoioreas. Issue approximately 
one fourth of the survey forms to each professor in charge 
of these classes. Instruct the professors to distribute 
the survey forms by systematic sampling --- such as selecting 
a random number between 1 and 10, and taking the engineering 
student seated in the position indicated by this number and 
every nth Student thereafter until the forms are distributed. 


2. elect several faculty members that instruct 
sophomores and senior engineering students. Distribute 
survey forms in equal number to selected faculty members. 
Instruct the faculty memoer to randomly distribute one 
half of his vroportion to sovhomores and the other half 


to senior engineering students. 


3. Jistrítute in any random order that you desire by 
issuing one half of the forms to sophomores and the other 
III to senior engineering students. 


Please instruct professors involved not to discuss the 


by the student. 


survey or the survey forms prior to filling in ¿he questionnaire 














SUGGESTED METHODS OF DISTRIBUTION . DE CLEA 


The following suggestions are listed in descending 
order of preferrable methods of distribution. Please 
choose the method that you can most effectively accomplish. 


l. a. If engineers are in one department: 


3. Distribute in a random manner by giving a form to 
every 3rd, 4th, or 5th, etc., non-supervisory 
engineer at their work stations until all forms 
are issued. 





Distribute in any random order that you desire by 
issuin» one half of the forms to non-supervisory 
engineers with less than five years service and 
the other half to those with over five years. 


Make two lists of non-supervisory engineers, 
the first showing those with less than five 
years service and the second showing those 
with over five years service. Number the 
engineers in each list. Divide the number 

of engineers in each by one half of the number 
of forms received by you. The whole number 
obtained will show the distribution ratio for 
each group. For example, if the distribution 
ratio is 4.1 --- give a form to each Ath 
engineer on your list until they are distributed. 





If engineers are in more than one department: 
Distribute a proportional number of survey forms 
to the departments involved. Instruct the 
department to issue their proportion as in (a) 
above. 





PURDUE UNIVIERSITY 
Department of General Engineering 
| Lafayette, Indiana 


16 March 1955 









(deading) 


Dear Mr. smith 







Please accept my thanks for vour prompt return of the 
postcard indicating your willingness to participate in the 
inasement orientation and attitude survey of non-supervisory 
engineers and engineering students. 


Enclosed you will find ei;hty two survey forms together 
with suggested procedures for their distrib5ution. he prompt 
Mstribution of these forms will certainly help in completing 
the project as scheduled. You will receive a summary of the 
results as soon as the returns are tabulated and analyzed. 


Thanking you again for your cooperation and prompt 
attention, I remain 


Ralph E. Balyeat 

Supervisor of Industrial Relations Courses 
Industrial Envineerin=z Department 

Purdue University 





APPENDIX C 
COPY OF THE aTTITUDE SURVEY 
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PURDUE UNIVERSITY 2 
DEPARTMENT OF GENERAL ENGINEERING 
LAFAYETTE. INDIANA 


OPINION SURVEY 
NON-SUPERVISORY ENGINEERS & ENGINEERING STUDENTS 


WE WOULD APPRECIATE YOUR COOPERATION IN THIS 
GRADUATE THESIS PROJECT. 


Have you ever wondered how your attitudes towards various indus - 
trial practices and policies compared with those of your fellow profes- 
sional employees? Participation in this project may provide your answer 
as the results will be published. In addition, it will materially aid the 
preparation of course material developed to assist engineering students 
in obtaining the maximum degree of job satisfaction from future work 
situations. 


Шелек “аке statement, which most nearly expresses your view- 
point. This will be interpreted as being an approximate rather than an 
exact expression of your attitude. 


POINTS TO KEEP IN MIND: 

1l. YOUR ANSWERS WILL BE KEPT CONFIDENTIAL. Do not 
sign your name. The answers you give in the first five questions 
will help us to get group opinion summaries, but will in no way iden- 
tify you. 





2. NO SUPERVISOR OR EMPLOYER WILL SEE YOUR FILLED 
IN OPINIONS. After your answers are tabulated at Purdue University, 
the forms will be destroyed. 


3. THE STUDY MUST BE COMPLETED THIS SEMESTER. Will 
you please fill in and mail immediately 


4. THIS IS NOT A RATING DEVICE, NOR IS IT A TEST. There 
are no '"right' or "wrong' answers. Please try to answer every 
question, but if you feel you can't answer some, then answer the 
others and mail your form anyway 


5. WE WOULD LIKE YOUR FRANK AND HONEST OPINION. 
This study is going to Engineers in the field and to students in our 
universities. Please do not talk over the questions with others -- 
just indicate what you think. Should you desire to make any comments, 
feel free to do so. 


6. INSUMMARY, THEN, PLEASE 
1. Fill out the form honestly, to the best of your ability. 
2. Fold and mail promptly. 


Your cooperation in filling out and returning this Opinion Form im- 
mediately will be very much appreciated. 


RALPH E. BALY EAT 

Supervisor of Industrial Relations Courses 
Industrial Engineering Department 

Purdue University 





10. 


11. 


12. 


13. 


14. 


College - Attending Sophomore Senior 
Graduate from Year Graduated 





Company if employed 























Years of engineering experience: under 1 1.3 3.5 over 5 
Check your branch of engineering: 
Civil Chemical Industrial Mech. Elect. Other 
Are you a member of one or more of the engineering societies? Yes No 
If employed, general work classification: 

Research Production Industrial 

Design Test — _ Inspection 

Estimating Detailing Other 








What is your concept on how management views the relationship of the non-supervisory engineer to 
management? 

part of the management team? 

a professional employee with authority and responsibility? 

an employee with delegated responsibility ? 

. an employee with technical duties? 





пипа 





To what extent does the average non-supervisory engineer feel a sense of importance in his company? 
a. very high degree of importance 
b. high degree of importance 
c. medium degree of importance 
d, little degree of importance 
e, very little degree of importance 


How well do you think most engineers responsibilities are defined in their organization? 





a. very well defined — C. poorly defined 
b. defined on most matters — d. not defined 
To what degree do you feel that an engineer knows if his employer is satisfied with his work? 
a. he never knows —____..c. he usually knows 
b. he seldom knows Ld. he always knows 
To what extent do you feel that an engineer has personal freedom in his work situation? 
E a. very little freedom —_ ©. considerable freedom 
= b. some freedom — d, complete freedom 


To what extent do you feel that an engineering background will qualify you for a supervisory or ex- 
ecutive position? 

a. excellent possibility — — d. below average possibility 

b. above average possibility — £. little possibility 

C. average possibility 








To what extent do you feel that collective bargaining is or is not or would or would not be advan. 
tageous to an engineer? 


a. very advantageous — _d. no advantage 
b. some advantage — e. some disadvantage 
c. very little advantage — _ _f. considerable disadvantage 





Rank in order which you fee1 will count most in your prospects for promotion. 
a. who I know 

b. length of service 

amount of initiative 

ability to secure cooperation of others 

technical competence 

Social activities 

conformity with accepted procedures and practices 

other 





Ho uen 








To secure and retain qualified engineers a company should pay. 
a. a low wage rate with many employee benefits 

b. the going rate in the community 

cC. a high wage rate with few fringe benefits 








15. 


16. 


17. 


18. 


19. 


20. 


21. 


22. 


23. 


24. 


25. 


26. 
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To what extent do companies have personne] policies differentiating between engineers and non- 
professional men? 
— _ a. no differentiation 
______.. b._ slight differentiation 
c, considerable differentiation 
а, complete differentiation 


An engineer who joins a union is or is not minimizing his opportunity to become an independent 
consultant ? 
a. will considerably minimize his opportunity 
— b. will somewhat minimize his opportunity 
— C, Will not effect his opportunity 
— — d. wili somewhat increase his opportunity 
—— —. e. Will considerably increase his opportunity 


The technical knowhow of the engineer can be applied to all levels of management as well as to 
the productive functions. 

a. agree c. probably disagree 

b. probably agree — — d. disagree 


How often are most engineers informed on company matters of interest and importance to them? 
______ а, пеуег — C. occasionally e. always 
ab. seldom _  d, usually 





A company should distribute net profits, 

— _ 4. to investors of the concern 
b. to investors and employees at the company's discretion 
C. to investors and employees on a definite basis 


Indicate all that you believe to be true in regard to certification of a collective bargaining unit of 

technical and professional employees. 

a. professional status and prestige would be damaged 
a "typing" of engineering positions and a "leveling" of salaries would result 

c. the principles and practices of democracy would be enhanced in the engineers group 
relations with management 

d. the principles and practices of democracy would be endangered in the engineers group 
relations with management 

e. employment security would be increased 

f. individual initiative would be restricted 

g. reduce undesirable discriminatory treatment 

—___ h. individuals would be regimented by the union organization 

i. economic standing would be improved 





























j. other 
Most companies have gone beyond the optimum point providing fringe benefits to employees, 
a. agree — C. probably disagree 
b. probably agree — — d. disagree 
Personnel practices of most companies tend to maximize the contribution of their engineer personnel, 
L4. agree ——— C., probably disagree 
—— —- b. probably agree — —— d, disagree 
A company should inform their employees as to the profits of the company. 
— 4. agree ———. c. probably disagree 
————— b. probably agree ~ d. disagree 


Companies should promote engineers solely on basis of merit. 
a, agree c. probably disagree 
b. probably agree d. disagree 











How often do you feel you will (or) have the opportunity to offer your ideas or suggestions when 
management decisions are to be made which fall within your job area? 

a. seldom — _ c. usually 

b. occasionally — d, always 





What do you feel is the chief deterring factor hindering engineers from becoming executives? 
| a. difficulty in delegating authority and responsibility 
b. limited effectiveness of getting results from others 
— c. inability to apply theoretical knowledge to practical managerial situations 
— d. inadequate leadership and human. relations skills 
e. other 


@ e@ @ @ @ @ e @ @ 6 @ @ q @ @ @ @ç@ @ ç @ @ ° ç @ ç ө @ e @ @ @ @ @ @ @ e @ @ @ ° ° @@ бегеееегесееее еееееееееееевеесегеевеееееееееееееееоееечаеееееевееееефФегеефоеефоеееев 


27. To what extent do most industrial unions encroach upon areas that should be reserved for management? 
a. in many areas of management responsibilities 
b. in some areas of management responsibilities 
c. in no areas of management responsibilities 


28. To what extent do you believe that companies are utilizing effectively the training and ability of 


the engineer, 
— a. allofit —— ———- €. about half of it 
b. great portion of it — ——— d. small portion of it 


29. Most industrial non-supervisory workers are. 
a. considerably overworked —_____._. (б. somewhat underworked 
b. somewhat overworked considerably underworked 
cç, neither overworked or underworked 


30. In the long run an engineer can best further his economic objectives by: 
a. doing his assigned work as efficiently as he knows how 
b. perform assigned work adequately with constant attempts to assume greater responsibilities. 
c. join a collective bargaining union in demanding greater recognition of worth 


fold 31. As productivity and automation increases companies should grant their industrial workers a shorter 
СЕК" work week withcut reducing take home рау. 
— 4, agree — _ Cc. probably disagree 
— b. probably agree ______ d, disagree 
32. Most industrial non-supervisory workers are; 
a. considerably overpaid —— d. somewhat underpaid 
b. somewhat overpaid ———— e, considerably underpaid 


c, neither overpaid or underpaid 


33, The effect of collective bargaining on advancement for those with a high degree of ability and in. 
itiative wills 

a. reduce his opportunities considerably 

b. reduce his opportunities somewhat 

c. no effect on his opportunities 

d. improve his opportunities somewhat 

e. improve his opportunities considerably 





34. If an engineer has a personal problem or grievance it should be discussed and settled: 
— a. by his supervisor — cC. by formal grievance procedures 
b. by a management pane1 —— d, other 


35. To what extent do you think the industrial policies within a company should be set by management 
or labor? 

it is the management's right to set all policies 

decisions made by management with representation of labor on policies affecting em- 

ployees directly 

c. it is the labor's right to have joint determination on all policies 


“Es 





fo 


еееееееееееее 





60. . 0.0.» 
2.0000 . . 


Professor Ralph E. Balyeat, 
Supervisor of Industrial Relations Courses I 
Industria] Engineering Department 

Purdue University 

Lafayette, Indiana 


(Staple) 


APPENDIX D 


ITEX ANALYSIS INSTRUCTIONS 











ion 


Identification Scale Development 


This is the initial step to obtain a scale that will 
provide Universities and Companies with an insight regard- 
ing the non-supervisory engineer's identification with 
management. Your cooperation is asked in the development 
Of this scale. 


Included is a form being used to determine management 
Orientation of an engineering student or non-supervisory 
engineer. The first five questions are used for stratifi- 
cation and are to be disregarded. There are two steps to 
be followed. The first step is the initial selection of 
items and the second is screening of item responses. Please 
follow the below instructions carefully. 


Initial Selection of Items 


Not all of the items in this questionnaire can be 
presumed to be of value in measuring the management orien- 
tation of an engineer or student. In order to remove these 
non-valid items from the proposed scale, please place a no 
before the question that you feel does not measure the 
identity or affiliation of an engineer or student with 
management. A helpful thouzht that may aid you in this 
screening is whether the question will differentiate the 
non-supervisory engineer or student between pro-management 
or pro-labor. 


Screening of Item Responses 


For the questions that you have indicated will show a 
measurement of identification, please indicate by code number 
the degree that you feel each response to the question will 
provide. Use the following code and place the code number 
before the response. 


Code Rating 

. |< Complete identification with management 

. - High desree of identification with management 

. + SOme degree of identification with management 

. |+ Very little degree of identification with management 
.. . No identification with management 


Om OWE 


If you feel two responses each show the same degree of 
management identification, indicate by placing the same code 
number before each. For example: ! 

7. а. 3 а. 
: 2 e. 


uU 





Your cooperation is greatly appreciated. 








APFENDIX Б 


PARTICIPATING UNIVERSI'IEƏS 








Ohio State University 
University of Minnesot: 
~niversity of Florida 
michigan State College 
Rutgers University 
Jniversity of volorado 
Oklahoma å, and M. College 
University of washington 
Fennsylvania ¿State College 
Iowa State colleve 

North Carolina otate College 
iiorthwestern University 
University of Michigan 

New Yorx University 
university of Kansas 


University of Buffalo 


George Washington University 








APPENDIX F 


PARTICIPATING COMPANIES 








Bell & Howell 

votash Co. of America 
MeJonneli Aircraft corp. 
Eaton kf-. Co. 

Beech Aircraft Corp. 


Ball Hao 29., inc. 


Naval Ordnance Plant Indianapolis 


Rohr Aircraft Corp. 


Cook Elsetric Co. 














APPENDIX G 
CRITERION OF INTERNAL CONSISTENCY APPiLED то THE 
IDENTIFICATION SCALE 
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APPENDIX H 
MANAGEMENT IDENTIFICATION ATYITUDE SURVEY 
REPORT TO PARTICIPATING CUHPsANIES AND 
UNIVERSITIES 











SURVEY 


PURDUZ UNIVERSITY 
Department of General Engineering 


Lafayette, Indiana 


Prepared by 

H. E. Sodke 

under the 
supervision of 
Ralph E. Balyeat 


Supervisor of Industrial Relations Courses 
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BI COMPARISON OF UNIVERSIVIES AND COLLEGES 
| BY STUDENT'S GROUr MEAN IDENTIFICATION 
SCORES 


COMPARISON OF COMPANIio BY NON-SUPERVISORY 
ENGINEERS GROUP MEAN IDS.ATIFICATION SCORES 


DATA ON ALL RESPONSES 
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vestisated the variability in certain 
attitudes expressed ty non- -supervisory enzineers and students 
in engineering. he study is designed to determine Just how 
an engineer and a student engineer identify themselves with 
management. How much is the student engineer management 
Orientated in tne universities throughout the United States? 


This stimy iu 


D 
CH 


Ás a basis for comparison four stages were chosen Lo 
discover whether there might be any significant differences 
Ші Opinions of grouns at various staves of maturity concerning 
self-identification with manarerent. The stazes are: (1) 

»homore student enzireer, (>) senior student engineer, 
(3) non- -Supervisory engineer with less than five years service, 
and (4) non-supervisory enzineer with more than five vears 
service. 


A nation-wide survey was selected to provide a nore 
representative sample of sil the non- supervisory ens ineers 
and engineerins students. ‘thirty companies and universities. 
in the United utates arreed to cooperate mt Purdue Univer 
MENS project in response to letters of invitation. One m 
Pnousand survey forms were sent to the universities, and 55.9 
per cent were returned. “he number of survey forms sent to 
the corpanies totale! four hundred and sixty-seven, and 25.1 
per cent were returned. ix weeks were allowed for the re- 
turn of the survey forns, There were 98 farms that came after 
this allowed time and these forms were not included in this 
report. 


E identification scale was develoned to measure a 
Edrsen's self-identification with Management. With this 
scale a Eu score can be determined for each person 
that completes the questionnaire. The possitle scores on 
the scale measurins attitude toward a person's identification 
with manarement. range from 3.94 (representing no identifica- 
tum with Bic to 49,44 (representing complete identifi- 
cation with management). A identification s гате is included 
in section two and a discriminating power is shown proceeding 
“ne statement. Тһе discriminatin:s power is base, upon twenty 
hizh scoring participants as compared to twenty iow scoring 
Particicants from 2 randon sample of two hundred subjects. 
t snows whetner tne statement differentiates between “hose 
that do and those that do not identify themseives with 
management. 













SECTION II 
THE MANAGEMENT IDENTIFICATION INDEX 


On the basis of judges composed of graduate students and 
professors, a scale was developed that measures identifi- 
cation with nanazement, The maximum weight value possible 
on any item response was four for complete identification 
to zero for no identification with manazement. The items, 
when scored, yield an index of a person's management 
identification. 














ШІ,01) 6. 


ШО) 7. 


Eu) 12. 


2) 15. 


ERU) 16. 
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THs MANAGEMENT IDENTIFICATION INDEX 


ihat is your concept on how manasement views the 
relationship of the non-supervisory engineer to 
management? 

3.86 a. part of the management team 


92 b. a professional employee with authority 


and responsibility 
1.41 c. an employee with delegated responsibility 


C.32 d. an employee with technical duties 


i what extent does the average non-supervisory 
X feel a sense of importance in his company? 
8 ds very high degree of importance 
., high degree of importance 
- Í medium degree of importance 
0.75 d. little degree of importance 


0.06 e. very little degree of importance 


To what extent do you feel that collective bargain- 
ing is or is not or would or would not be advan- 
tageous to an engineer? 
0.00 а. very advantageous 
0.05 b. some advantage 
c. very little advantage 
1.52 d. no advantage 
2.77 е. some disadvantage 
f. considerable disadvantage 





To what extent do companies have personnel policies 
differentiating between engineers and non- 
professional men? 

ell a. no differentiation 

O.94 b. slight differentiation 

2.90 c. considerable differentiation 

3,56 d. complete differentiation 


O 


An engineer who joins a union is or is not minimiz- 

ing his opportunity to become an independent con- 

sultant? 

3.62 a. will considerably minimize his opportunity 
° P. will somewhat minimize his opportunity 

e will not effect his opportunity 

vs a: will somewhat increase his opportunity 

. will considerably increase his opportunity 


uH 
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(1.04) 17. The tecnnical knowhow of the engineer can be 
applied to all levels of management as well as 
to the productive functions. 
.06 a. agree 0.29 c. probably disagree 
.55 b. probably agree U, d. disagree 


(0.85) 18. How often are most engineers informed on company 
matters of interest and importance to them? 


0.00 a. never 266] d. озии 
O.17 b. seldom 2.67 e, always 


1.25 с. occasionally 


(1.26) 19, A company should distribute net profits. 

3,28 a, to investors of the concern 

2.39 b. to investors and employees at the 
company's discretion 

С.78 с. to investors and employees on a definite 


ч» са ee 


basis 


(10.13) 20. Indicate all that you believe to be true in regard 
to certification of a collective bargaining unit 
of technical and professional employees. 

.23 a. professional status and prestige would be 
damaged 
2.77 6. а "typing" of engineering positions and a 
"leveling" of salaries would result 

c. the principles and practices of democracy 

would be enhanced in the engineers group 

relations with management 

the principles and practices of democracy 

would be endangered in the engineers group 

relations with management 

employment security would be increased 

f. individual initiative would be restricted 

reduce undesirable discriminatory treatment 

individuals would be regimented by the 
union organization 

0.09 i. economic standing would be improved 


E 


c 
Ë 
№ 


№ 
ON 
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(1.57) 21. Most companies have gone beyond the optimum point 
providing fringe benefits to employees. 
2.88 a. agree O.47 c. probably disagree 
1.76 b. probably agree 0,00 d. disagree 


(1.56) 22. Personnel practices of most companies tend to 
maximize the contribution of their engineer personnel. 
2.9l a. agree 0,50 c. probably disagree 
. 2.25 b. probably agree 0.31 d. disagree | 





1,23) 


Ш.,22) 


(0.86) 


(1.5%) 


(1.24) 


(0.77) 


2l. 


es 


27. 


Bor 


34. 


Es 
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Companies should promote engineers solely on 
basis of merit. 

3.82 a. agree 0.71 c. probably disagree 
ono De) prow ly agree ° d, disagree 

How often do you feel you will (or) have the 
Opportunity to offer your ideas or suggestions 
when management decisions are to be made which 
fall within your job area? 

C.32 a. seldom 2,73 c. usually 

1.32 b. occasionally e d. always 





To what extent do most industrial unions encroach 


upon areas that should be reserved for management? 


3.57 a. in many areas of management responsibilities 
2,05 b, in some areas of management responsibilities 
0.00 c. in no areas of management responsibilities 


э 


The effect of collective bargaining on advancement 
for those with a high degree of ability and 
initiative will. 

3.23 a. reduce his opportunities considerably 

2.50 b. reduce his opportunities somewhat 

0.61 c. no effect on his opportunities 

0.1% д. improve his opportunities somewhat 

C.0O e. improve his opportunities considerably 





If an engineer has a personal problem or grievance 
it should be discussed and settled. 

2.7/0 a. by his supervisor 

2,00 b. by a management panel 

С.10 c. by formal grievance procedures 


To what extent do you think the industrial policies 

within a company should be set by management or labor? 

3.82 a. it is the management's right to set all 
policies 

2.09 b. decisions made by management with repre- 
sentation of labor on policies affecting 
employees directly 

0.05 с. it is the labor's right to have joint 
determination on all policies 


laeimum possible score. . . . . 2 2 2 = < < « « « « « 69.66 
ип possible score. ............... 3.05 


Spread 





а 


SECTION ІІІ 






COMPARISON OF UNIV=3RSITIES AMD COLLEGES BY 
STUDENT'S GROUP MEAN IDENTIFICATION SCORES 





On the following page, Figure 1, is a bar graph indicating 
the mean identification score of students within a university 
or college. The university or colleze is coded and only the 
со11есе ог university will receive their own code. This 
is necessary to eliminate any derogatory concepts. 
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Figure l 
COMPARISON OF UNIVERSITIES AND COLLEGES BY STUDENT'S 
GROUP rEAK IDENTIFICATION 320RES 
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Fizure 2 
COMPARISON OF COLPANIEO BY NOH-SOUPERVISORY ENGINEZR'S 
GROUP LEAN IDENTIFICATION SCORES 








SECTION V 
ЈАТА ON ALL RESPONSES 


This section lists all item responses to the questions. 
m. : : : | 

The first column of figures is based on per cent of 
engineering students answering that item of response. 
The second column of figures is based on per cent of non- 
Supervisory engineers. ‘The third column of figures is 
based on per cent of total participants. 
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Miestion 5: 


What is your concept on how management views the relation- 
ship of the non-supervisory engineer to management” 


10.0% E 9,8» a. part of the management team 

К.О ОЗЕ 20,3 b. a professional employee with 
authority and responsibility 

29.4 2 ыды 31.4 c. an employee with delegated 


responsibility 

27571! Зе 27.5 d. an employee with technical 
duties 

^2 0.5 2.7 No answer 


The population's concept is that most engineers 
and engineering students consider that management views 
them on the average as employees with delegated responsi- 
bility. It was thought that a greater percentage would 
consider themselves part of the management team, The 
seniors and the engineers with less than three years 
service are the only groups who are above the total average 
of 7.8 per cent for item response "a," and they have 10.8 
and 12.5 per cent, respectively. There is a trend for 
seniors to have a more favorable outlook on how management. 
views the relationship of the non-supervisory engineer to 
manasement than the sophomores and non-supervisory en- 
gineers. 


4.uestion 7: 


To what extent does the average non-supervisory engineer 
feel a sense of importance in his company? 


h.5% 2.9% 3.5% a. very hizh degree of importance 
Ó 19.4 28.6 5. nigh degree of importance 

54.0 55.1 54.7 c. medium degree of importance 

б. 1145 5.9 d. little degree of importance 

122 ME 1.1 e. very little degree of importance 
4.0 eal 3.2 No answer 


Most participants feel that a non-supervisory 
engineer has a better than medium degree of importance 
within his company, Again the seniors indicate a more 
favorable attitude than the other two groups. The 
engineers show an 1&.3 per cent unfavorable response, 
indicating a considerable difference in percentage over 
the 8,0 for the total population. The trend for the 
enrineers in the field is slishtly unfavorable for 
manazement, since they lean toward lesser degrees of 
their importance within the company. There is 4 decrease 
in the feelinr of importance for an enrineer as he sains 
experience. ‘the enyineers with more than five years service 
һауе a normal distrituticn centered at mediu' degree of 
importance. ihe enxzineers with less than three years service 
show a distribution skewed to a greater degree of importance, 


— 





































Be АА 
mest153n €: 


how well do you tnink most engineers! responsibilities 
ars defined in their organization? 


Bo, 7. 9b 7.7m @ very Well defined 
DL. - Glass ‘9.8 ЛЕСЬ авер 
BS. T 15:22 wi peor ly Je ID 

ER ae sof Whe nos Wefined 

26 ns 2.7 No answer 






The finäinss indicate that the engineers! responsibi- 
lities are defined on most matters, Twenty-five per cent 
of the engineers choose poorly defined, which is approxi- 
mately ten per cent more than either the sophomores or 
seniors endorsinr this statement. This is a fair indication 
that the engineer's responsibilities could be better defined, 
EXuestion O9: 


To what degree do you feel that an engineer knows whether 
his employer is satisfied with his work? 


eo; 1.15 0.3% а. he never knows 
2.5 24120 14.2 L. he seldom knows 
83,7 55.6 79.2 с. he usually knows 
2.4 М2) 2.8 C. he always knows 
E. e jx 1.9 No answer 


sishty-three per cent of all students stated that the 
engineer usually knows whether his employer is satisfied 
with his work. However, the experienced engineer's opinions 
show a smaller percentage of sixty-five per cent. One out 
of every four of the enzineers indicated that he seldom 
knows whether his employer is satisfied with his work. 


Huestion 10: 


To what extent do you feel that an engineer has personal 
freedom in his work situation? 


po TRSA 2.92 а. very little freedom 
43.5 S LG.3 D. some freedom 
1.1, ОШ.) 53.8 c, considerable freedom 
B. 5 Mies? l.l d. complete freedom 
EE 2 26-00 1.2. о answer 


The students feel that the engineer has personal 
freedom in his work situation between some and considerable 
freedom. The en;ineers were more uniform through-out the 
stages of experience, and approximately ól per cent said 
they had considerable freedom, 








Cuestion 11: 


To what extent do you feel that an engineering background 
will qualify you for a supervisory or executive position? 


33.3% 24.7% 31.1% a. excellent possibility 
51,4 m AL 19.8 b. above averaze possibility 
I. 8 25.5 5.3 c. average possibility 

5, 5 DN. 2.7 3. below average possibility 
B. 7 Bach G.7 e. little possibility 

3 MES 0.4 No answer 










Almost every third person thourht it highly possible 
that an enginecring background would qualify them for a 
supervisory or executive position. The order in which this 
feeling existed was: seniors, engineers with less tnan three 
years service, sophomores, engineers with between three and 
five years service, and engineers with more than five years 
service. The trend is an increase toward graduation and a 
corresponding decrease with years of service. 


ExesStjon 12: 


To what extent do you feel that collective bargaining is 
or is not or would or would not be advantageous to an 
engineer? 


10.7% 2.2% 0,0% a, very advantageous 
5, 3 N 27.5 b. some advantage 
PA, 5 de 22.0 c. very little advantage 
12.9 I 14.1 d. no advantage 
E. 11.8 10.1 е. some advantage 
ND. 2 i 1,.2 f. considerable disadvantage 
2.0 Dh 3.1 No answer 


Better than 10 per cent of all students felt collective 
bargaining would be very advantageous for the engineer. 
Approximately one out of every three students and engineers 
with less than three years of service said it would be of some 
advantage. The enginsers with more than three years service 
show a slight belief in some disadvantage of collective 
bargaining for engineers., The population concept shows that 
58,5 per cent are in favor of responses "a, b, and c" and 
2.3 per cent are in favor of responses "e and f", This 
indicates that most feel that collective bargaining would 
help the engineer. However, this is not a strong indication. 
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kuestion 11: 


Rank in order which you feel will count most in your 
prospects for promotion, 


5 6 5 a. who I know 

4 5 4 b. length of service 

Ш 1 Cc. amount of initiative 

EE d. ability to secure cooperation of #ther 

3 2 23 e. technical competence 

| ) 7 f. social activities 

EN 6 r. conformity with accepted procedures and 
practices 

ENXES 8 h. other 













A direct tallying indicated that the total popu- 
lation ranked as above what they thought counted most for 
promotion. The sophomores had an exact correspondence 
with this ranking. Tne seniors ranked as follows: 

first -- "d"; second -- "c", third -- "e"; fourth -- "a"; 
fifth -- "b"; sixth -- "g"; and seventh -- "f", 


4uestion l4: 


To secure and retain qualified engineers a company should 
pay. 


3.95 0.52 3.1; a. low wage rate with many employee 
benefits 
ia. 2 Le) 4.0 b. the going rate in the community 
9.2 DOS. 20.5 c. a high wage rate with few fringe 
benefits 
2.7 Б 2.4 No answer 


Most of the students endorsed "b and c" in about 
equal amounts. The engineers showed a 54 per cent en- 
dorsement of a high wage rate with few frinze benefits. 
There is no trend apparent for the engineers and students 
on this question. 





Bes tion 15: 


To what extent do companies have personnel policies dif- 
ferentiating between engineers and non-professional men? 


25 15.1% 7.1% a. no differentiation 

ОЬ 45,8 32.4 5. slight differentiation 
18,3 > l 5.1 c. considerable differentiation 
E JN 3.5 d. complete differentiation 

КЭ 1.5 5.0 No answer 


x 


E 
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Most of the subjects stated that most companies 
have from slirht to considerable differentiation between 
engineers and non-professional men. The greater the 
experience of an enginecr the stronger was the feeling 
that there was slight differentiation in personnel 
policies. Sophomores indicated the strongest feeling 
that there was considerable differentiation, followed by 
seniors 







 Сзгіоп 16: 


An engineer who joins a union is or is not minimizing his 
opportunity to become an independent consultant? 


40.8% 29.6% 37.9% a. will considerably minimize his 
opportunity 
Eus ! Dd. 7 31.4 6. will somewhat minimize his 


opportunity 
19.8 27 ok 21.6 c. will not effect his opportunity 
j Dine 3.2 d., will somewhat increase his 
opportunity 
B. 929. (.3 e. will considerably increase his 
opportunity 
,.3 551 5.6 No answer 


Two out of every three subjects stated that an 
enzineer who joins a union will somewhat to considerably 
minimize his opportunity to become an independent con- 
sultant. Forty per cent of the students indicated that 
he would considerably minimize his opportunities. 


Cuestion 17: 
The technical knowhow of the engineer can be applied to 


all levels of management as well as to the productive 
functions. 


55.0% 56.5% 55.3% а. agree 
peri сы 20,2 L. probably agree 
2.6 K. 8.3 c. probably disagree 
E 7 ЕЭ '.2 d. disagree 

ES 3 m5 С.4 No answer 


It is generally agreed by all that the technical 
knowhow of the engineer can be applied to all levels of 
manazement as well as to the productive functions. The 
seniors and engineers with less than three years of ser- 
Vice showed a greater agreement than the others. 








блезбіоп 16: 


How often are most enzineers informed on company matters 
of interest and importance to them? 


@ 31. 1.1% 0.5% 3. never 

5.5 1259 Es о, seldom 

i. 5 OTE 20.0 c, oceasionally 
ED. BÀ 60.5 а. usüally 

E. C > 7.4 e. always 

1.0 ‚О 5.2 NO answer 


The students had over 65 per cent belief that the 
ensineer is usually informed on company matters of interest 
and importance to him, The engine: rs had a definite trend 
towards "c," апа better than 14 per cent choose "b," which 
1S a significant difference from the population average. 


Question 1 





À company should distribute net profits. 


ЮР 179 18.3% 18.145 а. to investors of the concern 


ES. 9 EN 2 31.7 t. to investors and employees at the 
company's discretion 
m. ^ Inf l 4°.6 с. to investors and employees on a 
definite basis 
E. 1 252 1.3 No answer 


There was no visual trend apparent between the 
engineers and the engineering students on how a company 
Should distribute net profits. The general feeling of 
every other participant was that they should be distributed 
to the investors and employees on a definite basis. 


Buestion 20: 


Indicate all that you believe to ba trus i4 ragarri to 
certification of a collective bargaining unit of techni- 
cal and professional employees. 


56.7, 58.5, 54.675 a. professional status and prestige 
would be damaged 

B. 5 5 70.5 b. a "typing" of engineering positions 
and a "leveling" of salaries would 
result 

5.0 14.4 14.8 с. the principles and practices of 
democracy wouid be enhanced in the 
engineers sroup relations with 
management 

LO DA Э 31.2 d. the principles and practices of 
democracy would be endangered in the 
engineers croup relations with 
ranamement 
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Q C ion 20: (continued) 







































5.5 B3 35.3 e. employment security wouid be 
increased 

55,5 55.6 65.6 f. individual initiative would be 
restricted 

00.7 Ыы 12.6 r, reduce undesirable discriminatory 


treatment 
.0 h. individuals would be regimented 
oy the union organization 
economic standing would be improved 
NO answer 


E. O 52.9 


мыл 
N 


іі 
һә 


BE.) TS š 
B. ^ 555 we 


wi wn 
a 
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Тһе variance among the groups is not as high as опе 
would expect. In genera] item responses "a,b,f, and h" 
show unfavorableness towards the certification of a col- 
lective bargaining unit. For these four responses the 
ESoups endorsing them were in the following order ---- 
seniors, engineers with less than three years service, 
engineers with three to five years service, engineers with 
more than five years service, and lastly, sophomcres. 


Fourteen per cent of the sophomores felt that they 
were not qualified to answer this question. It is generally 
noted that this population has an unfavorable attitude to- 
wards the certification of a collective bargaining unit. 
e item responses favorable to labor are "c,e,g and i." 
Of these, approximately 15 per cent of the population 
checked them, as compared with approximately 60 per cent 
checking the unfavorable responses to certification of 
collective bargaining. 


Mestion 21: 


‘Most. companies have gone beyond the optimum point providing 
frinre benefits to employees. 


Ш 9 13.4% 11.5% a. agree 
36.0 26.9 33,7 b. probably agrak 
1... EN 37.6 c, probably disagree 
1522 Mol 11.1 d. disagree 

p." DNO 3.6 No answer 


There is only a slight disagreement with this. The 
sophomores are neutral. The seniors and engineers tend to 
slightly disagree that most companies have gone beyond the 
optimum point providing fringe benefits to employees.. This 
may indicate that most companies are approximately at the 
optimum point. 





Jets 


















Buestion 22: 







Personnel practices of most companies tend to maximize the 
contribution of their engineer personnel. 


15.6% 8.65 13.8% a. agree 
27.2 822 43.2 b. probably agree 


?2. 36.5 26.3 c. probably disagree 
Б.В 19.9 11.5 d. disagree 
5.5 2.2 5.1 No answer 


Over 56 per cent of the engineers indicated a 
slisht disagreement thät most companies tend to maximize 
the contribution of their engineer personnel. Approximately 
62 per cent of the students stated a Slight agreement with 
this. It is apparent that the two groups have different 
eelings on what most companies! personnel practices are; 
in any case, the personnel practices seem to be adequate. 


muestion 23: 


| company should inform its employees as to the profits 
of the company. 


c? 


So 61.85 57.97 a. agree 

7% pa 23.6 b, probably agree 
peti 9.3 c. probably disagree 
55 7.5 а. disagree 
Са 1.7 No answer 


| There is almost complete agreement that a company 
Should inform its employees as the the profits. ‘the 


Cuestion 24: 


Companies should promote engineers solely on basis of merlt. 


Os 50.0% 39.2% a. agree 

5,0 ПИ 5.5 tU, probably agree 
12,3 5.6 15.8 с. probably disagree 
10.5 252 7.6 d. disagree 

MI Е.т 0.8 No answer 


Seven out of every eight engineers approved or 
probably approved of promoting engineers on basis of merit. 
Students did not agree as highly as the engineers in the 
field, 
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Their agreement or probable agreement was a little better 
than two out of every three. The engineers with service 
between three to five years were the strongest advocates 
of promoting on basis of merit, followed by the engineers 
with more than five years service. 


Question 25: 





How often do you feel you will (or do) have the opportunity 
to offer your ideas or suggestions when management decisions 
are to be made which fall within your job area? 


6.4% 10,9% 9.8% a. seldom 

34.9 66 35.3 ЕК. oecastonally 
E. VJ po ШС ЭС В Пау 

с 71.3 8.7 à. always 

B. 6 0.0 2,7 No answer 


The students had over 82 per cent endorsement on the 
response of occasionally and usually, with the sophomores 
giving about equal weight to each and the seniors tending 
toward usually. The engineers had a definite trend toward 

occasionally, and almost 20 per cent indicated they seldom 
had the opportunity to offer their ideas or suggestions 
when manasement decisions which fall within their job area 
are to be made. The breakdown by engineers showed no 
Significant variations between them. 


Zuestion 26: 


“hat do you feel is the chief deterring factor hindering 
engineers from becoming executives? 


Ш 52 17.2% 11.0% a. aifficulty in d@legating authority 
and responsibility 
9.1 I G.9 b, limited effectiveness of getting 
results from others 
15.6 mnc 16.6 c. inability to apply theoretical knowl- 
edge to practical managerial situations 
2.7 2246 50.3 d. inadequate leadership and human- 
relations skills 
1 А 9.9 e. other 
О [D 2.3 No answer 


There is little significant variations in responses 
made by all groups except on response "d" --- inadequate 
leadership and human-relations skills. The seniors and 
engineers with less than three years service both endorsed 
this statement above 56 per cent each. 


The comments that were made fell into several cate- 
gories. One category was the simple answer of "none." 
Another was lack of training in business administration 
principles. 4 weakness commented by some was that the 
enrineer is too specialized within a particular field. 




























Others expressed lack of administrative and manarement 
training. This is an area in which companies cın secure 
some Knowledge of what the engineer thinks he needs 
training in to become an executive. 


Eunestion 27: 














To what extent do most industrial unions encroach upon areas 
that should be reserved for manarement? 


24.5% 21.0% 23.6% a. in many areas of manazenent 


Lesponsibilities 
7.6 65,5 67.1 b. in some areas of management 
responsibilities 
8 а 3.9 с. іп no areas of management 
| responsibilities 
E. 9.1 5.4 No answer 


The general concensus is that the unions do encroach 
upon some to many areas that should be reserved for паларе- 
t. The sophomore students certified over 28 per cent in 
y areas, The seniors and engineers with less than three 
years certified in some areas over 71 per cent. 


— zer 


[o what extent do you believe that companies are utilizing 
Met ively the trainings and ability of the engineer. 


0.9% 1% 0.9% a. all of it 

22,6 20 3.8 t. great portion of it 
I 8 18.4 Co.) Су аппа пио б 
m.. 22,6 1..0 d. small portion of it 
E. 6 0,5 2.8 No answer 


Fifty per cent of the sophomore students indicated 
"b," that they believed that the companies utilize effective- 
ly the training and ability 2 the engineer, The séniors 
were also hizh on choice "b. Twenty-seven per cent of the 
fiineers in the field 5115524 a great, portion of the 
training and ability of the ensineers was being effectively 
utilitzed by the companies This is just about half of the 
percentage for the sophomores. Almost one out of every four 
engineers expressed that the companies are utilizing a small 
portion of their training and ability. There is a definite 
tendency to responses "c and d" for the engineers as compared 
“with students. 
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suestion 20: 
Fost industrial nor-supervisory workers are. 


0.9% ШЫ” 0.0% a. considerably overworked 






2.3 ЕО) 11.0 b., somewhat overworked 

BÓ. DUNS 27.1 c. neither overworked or underworked 
5.2 Zi 2,5 а. somewhat underworked 

С <. «.À е. considerably underworked 

5.6 2 5.1 No answer 


_ There was no considerable variation among the 
groups. Twenty-six per cent of the seniors stated that 
the industrial non- -Supervisory workers were somewhat 
underworked. The majority felt that they were neither 
overworked nor underworked, and to a small extent some- 
what underworked, 


j;uestion 3C: 


the long run an engineer can best further his economic 
Nectivwes by: 


ESL 23.7% 29.5% 


> 


. doing his assigned work as 
efficiently as he knows how 

5,0 ESO 66.7 h, perform assigned work adequately 

with constant attempts to assume 

I greater responsibilities 

eLO Doc 2.3 с. join a collective bargaining 

union in demanding zreater 

| recognition of worth 

1.6 a 1.5 No answer 


x Approximately every third student answered doing 
his assigned work as efficiently as he knows how, as 
compared "with approximately every fourtn enzineer checking 
the same response, Approximately tnree out of every four 
ensineers said an engineer should perform assigned work 
lequately, with constant attempts to assume „greater 
spensibilities. A very small percentage of 2.3 stated 
itt the engineer should join a collective bargaining 
union in demanding greater recognition of worth. 


[W 25988 25.54 а. agree 

ñ 2728 35.2 к. probably agree 

b LES fou C. probably disagree 
1 rl 12,2 d. disagree 

2 155 2.8 No answer 
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cixty-five per cent of the enzineers agree or 
probably agreed with the shorter work week. The variations 
among the sroups were small. The group that most agreed 
with a shorter worx week were the enrineers with more than 
five years service. i 


Question 32: 





Most industrial non-supervisory worxers ure, 


£ 2.2% 1.95 a. considerably overpaid 
10.8 10.5 Ы, somewhat overpaid 
5 ^C. ©. neither overpaid or underpaid 
2. 3 14.1 i. somewhat underpaid 
Zl Cer ве. Considerably underpaid 
p 4.7 No answer 






The responses gave a normal distribution, with all 
cipanss stating that most industrial non-supervisory 
rs are neither overpaid nor underpaid. The students 
d to somewhat overpaid, and the engineers counter- 

to make the normal distribution of all subjects by 
nz they were somewhat underpaid. 


Cuestion 33: 


ys 


ШОР 42.5% 38,5% a. reduce his opportunities considera 
P. poo 38.9 b. reduce his opportunities somewhat 
Шы. 1.4 ^. no effect on his opportunities 
2,9 /.7 1. improve his opportunities somewhat 
"Oo C.Q e, improve his opportunities considerat 
126 3.5 No answer 


Better than 67 per cent of the population believed it 
ould somewhat to considerably reduce his opportunities in 
dvancement. The engineers were more positive in this belief 
ith the group of engineers with three to five years service 
having better than 81 per cent. The sophomores were the 
least receptive of responses "a and b." 


Cuestion 34: 


к” 
Л 
O 
= 
0 
(9 
Ф 
fL 
gp 
= 
[3 
(Л 
o 
ct 
ct 
p 
© 
Er 


2525 21.7 ©. by a management panel 


а 
а 

ERU 71.5% 61.1% a. by his supervisor 
1 on 8.5 с. by formal grievance procedures 
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Det jon 2L:( (continued) 


Б.Ж a 5.9% d. other 
Er, Шы]. £.7 xo answer 













Over seventy-one per cent of the engineers thought 
that it should be settled by his supervisor, with engineers 
having three to five yeurs service and engineers with less 
than three years service showing the greatest belief, The 
sophomores showed the least reception to "a" with 50 per 
cent, taking up the remaining percentage by checking "d" 
and leaving it blank. 

















The "others" given were cenerally statements such 
"contact an outside person," "see the personnel advisor 
"discuss and settle with the supervisor's supervisor." 
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Muestion 35: 


what extent do you think the industrial policies within 
company should be set by management or labor? 


1.3% 18.3% 13.0% a. it is the management's right to set 

| all policies 

ТЕСТ) 81.5 b. decisions made by management with 
representation of labor on policies 
affecting employees directly 


152 2.9 sit is the labor's rizht to have 
joint determination on all policies 
TED 1.5 No answer 


fost of the subjects feel that decisions on industria. 


ars service endorsin; this response the most. A very smal 
centage of 3.9 per cent thousht that it. is the laborers' 
rizht to have joint determination on all policies. 
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Dave T, \ т > м КЕ тет ге ; imi, ез 
done so wit -— SE E information 

mE research here L. 2 зіупей %0 h 
fect зы a non-supervisory engineer's identification 








E the effect 
with manazement. Sinca the relationship between enwineer 
e manazer is ty its very nature a chanzins and flexible 
fair, it is felt that the hypotheses made "on enzineers- 
Manacement relations has within it concepts alequate to deal 
with the dynamics of this relationship.  À measure of manaxe- 


ment identification was developed for use in deternmininga 
EBifect- of “he non-supervisory ensgineer's role in management. 


ie lenjowime Ғізбігзтя a'e Lbouwirtte!: 
E. Tre 2511449 LOANS qaí)do)0yge-dpensitccry entities 
were compared to determine sii a difference existed. There 
Mise decrease in identiPicastiou far the non-suuerviserv 
en-ireers which is sj U] ficant at the five per cent level 
Oe confidence, At tne five сег соты level, implies that the 
Sam. € m@arn difference is so „reat that it “would оса E 
К than Five per cen: pf she samplas from phe popmiatipne 


Bi The nuli ere is no difference іп vie 
тез РЕШТ сао scores between the cum 
r 2 


0) 


1 ab various sum; АН 
Ж. engineer is rejected. А 
A антсе нен о @xsise between the sophp- 
mores anl seniors, between seniors and envineers with jess than 
five vears service, and between seriors and en‘ineers with more 
than five ye re service. Capnomore students are found no have 
less identification with anacement than seniors; and non- 
supervisory ens*neers with five or rore years of experience 
are found to have iess —— on ion with management than 


Ee 
3 
Ф. 


hose with less than five years experience, 
I The noón-supervisor»y en ;ineers who bh5eionze: to an 


eneineerins society were compared with those who do not " ул: 
to deterrine wbether any difference in identification existed. 
There was a =reater identification for those who belonrerl 


tc ап enzinserin? socjety, oui at the sixty ver cent level 
of confidente ani the null hypothesis was accepted. 
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ав considerable variations. in swlf-i mei with 
manasement for the nor-supervisory hc d e ed wit 
variovs Companies. 
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